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The uniqueness ol Lake Chad Basin ecosystems 
derives mainly from the location of the lake. 
Nowhere else in the world is such a large 
freshwater reservoir found so far from seas and 
oceans and in such a hot and arid climate. 
The lake has always been a point of attraction for 
humans, animals and plants, all of which have had 
to learn how to live in balance with a fragile 
environment that is changing over time in response 
to both slow and fast variables. 

This book suggests that a disappearing traditional 
practice of food production from wild grasses called 
kreb has many hopes for the future if supported by 
appropriated science and policies. The same is true 
of dihe, the alga harvested locally by Kanembu 
Kadjidi women. 

The faint borders of agriculture and the narrow 
distinction between cultivated and collected 
vegetables are discussed in the book. The role of 
farmers in maintaining local cereal varieties and the 
way they use all available resources, such as 
Calotropis, with imagination and experience, are also 
described. Fisheries are dominated by traditional 
management systems, and the relationship between 
economics, livelihood impact and poverty is shown. 
Traditional polders and integrated pastoral, fishery 
and cropping systems are examples of the wise use 
of water and its fluctuations. 

It is the authors' belief that local people should 
be made to feel proud of the traditional practices 
on which their production systems are founded. 
Once adapted to changing needs or combined 
with new technologies, many of these practices 
will continue to serve them in the future. 
Recognition and reward should be given to local 
communities who conserve biodiversity through 
observation, selection and management. 
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FOREWORD 



This book IS a Inbute to the strength and 
inleUigence of Ihe people of the Lake 
Chill Bum wha over anturiti, hiw 

developed a wealth locol. tcchrolog'es 
enabling them to survive tfie harsh and 
uncertain conditions of the region. Most 
Lake Chad Basin people today engage in 
some mixture of agriculture, fisheries and 
pmonl activities. People in highly 
uncertain and marginal habitats dearly 

have a heightened awareness of the 
importance ol biological diversity in their 
lives. A diversity of potential food sources, 
over a range of times and places. vji\h 
I different types and levels of demand on 
' theanvkimiTNfltniinimizasthariakofa 
I potentiaUy deadly shortbU in food 

resources. Biodiversity to the ppople living 
in this region, is not the mere subject of an 
academic debate with political overtones, 

I it is the substance of survivaL 

I 

I Threats to biodiversity, and therefore to 
long-lerm well-being, have come In the fom 

of populat)on grov/th and economic pressures 
to move into possibly unsustainable 
production methods. The dialtango now is 
I to find original solutions that lead to batter 
I productivi^, but not at the cost of biodiversity 
and fong-term susiainabillty. The best 
solutions wrill derive from local creativity 

and ergagement. and will maintain natural 
resources and ecosystem functions for 
I future generations. To meet these 
challenges v^'ill require understanding 
existing social, economic and ecological 
systems, in order to lind ways to help local 
poptAalions to improve conditions without 

putinq at rrsl<. the lonq-lerm SiabiUlyand 

resilience of these systems. 



Human weil-betng. poverty reduction, 
I sustainable use of raaourcaa and the 
importance of faiolDgiGBl diverai^ for ibod 

security was reconfirn^ed by the World 
Food Summit in 1996 land again in 2O02j. 
These are not indeiiendent domains, but 

I involve a high level of cross-cutting 
interrelattonships and imply the need for 
regional political and scientific action. The 
Lake Chad Basin Commission must be 
assisted to help develop erosystem 
management Strategies based on up-to- 

I date environmental science and 

economics, together with the knowledge 
and appreciation r m - traditional 
pradkasaf locol pL'L'pies. 

This piihlTatinn has been prepared by RM) 
technical people from diffenent 
Departments and Services, through the 
collaboration made possible by the Priority 
Area for Interdisciplinary Action on 
I Biodiversity, and support received by the 
FAQ/Nettterlands Partnership Programme 

on Agrobiodiversity. for the participatory 
preparation and distribution of this book. 



CJittir 
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PREFACE 



An important aim of this book is to give 
i pMplie living in the Lake Chad Basin phde in 
their knowledge. Iheir Idtid and their future. 
It focus«s on small larmers, pasloralists 
and fishemoen who need to impraw ihcir 
ibod Mcurf^. iMr boome ami their rural 
liveliliood, A second aim is to deepen tl^e 
awareness of diverse policy-mal<ers of the 
: significance of this innfwnant ecology and 
the people who live there. 

I 

The growing population is putting inoreaaod 
pressure on natural resources and new 

solut'ons have to bs found to enhance 
productivity m a sustainable manner 
without sacrificing Uw posaiblo prasperity 
of future gonerationB. 

I This publication htghlighls a selection of 
traditional practices that are valuable in 

ensuring food tecurily. income and 
sustainability It aims to sfiow that a middle 
way exists: that it is possible to increase 

food s^f'.irilv ,->rd =.till prp^.prje the 

environment by combining traditional 

. knowledge with new technologies. 

I Traditional practices descrHwd here are 
adapted to local environmental and social 
circumstances and some of them 

' represent new income opportunitieB for 
local and recional n-iar'<C'lt or for 
international demands for high-quality and 

I diversified food. 



strategies and low input cultural practices 
as a response to unreliable rainfoll and 
pest altackb. They maintained a fiigh level 
of heterogerkeity in their seed stock to 
j respond and produce in varying climatic 
I conditions. But today many of these 

practices are associated v/ilh poverty, lack 
of education and poor capacity of adoption 
of new technologies. Often, scientists and 
policy-nnake's knov/ vof^ little of these 
traditions, and even local people 
' themselves are losing this heritage. 

We hope thai this haok, drawing '^om many 
disciplines, will provide readers with new 
ideas and now instruments for their 
policies, proiect^ cmd 'j'ud-es. pron^oting a 
dynamic and modern agriculture based on 
scientific knowledge, new technologios and 
; traditional productkm systems. 

We would like to acknov/ledge the support 
' and the work of Eric Kueneman, Service 
Chief cf the Crop and Grassland Service 
and Caterina Batello, Coordinator of the 
I aimrBness component of the 
FAO/Netherlands Partnership Programme 
on Aqrobiodivorsily, who promoted this 
book as one step towards raising 
! awareness of the lives, knowledge and 
agricultural systems of people in the Lake 
Chad Basin. 



Traditional knowledge has contributed for 
centuries to food security of farmers and 
pastoralists. They developed many 

lechnigues tn protect and manage wild 
plant and animal species in order to eat 
them. They also adopted low risk 



HahMUdMh 

Oirrrtor 

Ptanl Pndurtim mi Pnlntwtt Dividon 
Aghnltuft DfpgTtwml 
FAO 
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INTRODUCTION 



^'Knowledge is 
the only treasure 
you can give entirely 
without running 
short oj il," 

I African pnwrrii | 



The superficial impression of the Lake 
Cliad Basin is of a desperate and desolate 
region lhal appears to hold little promise 
for the future. The region suffers from 
irregular and insufficient raintall, poor soils 
and high ttmperatures. It » totally 
landlocked, far from the sea and from 
major markets and transport routes. In 
slwrt. the area has all the classic 
indicators of povar^. daprivatlon and 
chronic food insacurity. 

NavMthalafli. a closer look reveals that 

there is considerable potential m this 
ecosystem. A mosaic of people with their 
dilferent cultures, a rich flora and fauna, 
large spaces, the sun and the freshwiaior 

I fluctuations have generated rnany different 
strategies and technologies for exploiting 
this richness. Central to the use of thaaa 
strategies hai bt-or the notion of balance, 
an understanding that everything is 
connected and each component of the 



ecosystem has a specific function. 
Farmers, pastoratists and fishermen 
understand their enviromnent and are able 
to manage it. They manage genes by their 
decisions on crop varieties, species t>y 
their selection of animals and the 
ecosystem by their decisions on pastoral 
mobility, fallow systems and crop 
rotations. Irrigation, fishing methods and 
harvesting of wild craps. 

Currently, an expanding population with 
increasing social and economic needs is 

challenging policy-makers, researchers, 
industry, farmers, pastorahsts and 
fishermen to increase productivity in tlia 
Lake Chad Basin. 

This book aims to show that a middle way 
exists: that it is possible to increase food 
ieturity and still preserve the environment 
by combining traditional knowledge with 
new technologies. It is the audiors' belief 
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>f RIGHT: BV COMBINING TRADITIONAL KNOWLEDGE WITH NEW TECHNOLOGieS. IT IS POSSIBLE TO INCREASE (000 SECURITY AND STILL PRESERVE THE CKVIRIMMCNT 



thai local communities should be made to 
feel proud of the practices on which their 
traditional production systems are founded 
and that, once adapted to changing needs 
and pressures, many of these skills and 
techniques can continue to serve them in 
the future, 

This is alt the more important because 
much of the precious traditional knowledge 
held by people m the Lake Chad Basin is 
now at serious risk. In some cases, 
traditional methods are being abandoned 
m favour of more intensive systems. 
Traditional ideas and practices are 
becoming tainted by negative connotations. 



Many are being discarded as they become 
associated with poverty and everything that 
is outdated. Often, scientists and policy- 
makers know very little of these traditions, 
and even local people themselves are 
losing this heritage Much of the 
knowledge has been lost in the span of just 
one or two generations If the process is 
not halted quickly, it could prove 
irreversible, particularly because these are 
oral traditions that have never been 
recorded for posterity. 

This book does not claim to have all the 
answers. Nor does it seek lo offer a 
definitive recipe for the advancement of 



people in the Lake Chad Basin. It is not an 
exhaustive study of the region, nor is it 
intended to be. Instead, it puts forward a 
collection of concrete examples showing 
how the livelihoods and prospects of the 
people can be improved and assured in a 
sustainable manner without sacrificing the 
prosperity of future generations More 
than anything else, it is intended to 
stimulate further debate, research and 
study in the hope that bridges can be buiU 
between traditional technologies, 
traditional ways of life and the new 
demands of today's society. 



— ( 2 ].«T.oouc„oi. laterial 



ABOUT THIS BOOK )- chart er i - the uke and its 

ECOSYSTEMS describes the unique lake 
ecosystem and the rhythm of life as 
determined by the periodical fluctuations 
of the lakewater. Unpredictable rainfall 
patterns, high evaporation rates and the 
shallowness of the lake are all obstacles to 
a precise definition of Lake Chad The 
presence of prehistonc humans m the 
basin IS well documented and present 
populations are a mosaic of pastoralists. 
fishermen, farmers and traders, all with 
different cultures, habits, skills and needs 
A definition of the basin is also given; this 
book refers mainly to the area covered by 
the four riparian countries, i e Cameroon, 
Chad, the Niger and Nigeria. 

CHAPTER 2 - GRASSLANDS describes the 
natural grassland ecosystems and the 
close link between and, semi-arid and wet 
ecosystems that allows the survival of 
v/ildlife. livestock and vegetation. 
Pastoralists move their animals according 
to the availability of fodder and water Their 
knowledge of the different ecosystems is 
an example of timely, flexible and 
sustainable use of the natural resource. 
Combining traditional knowledge with new 
technologies will allow pastoralists to 
maintain their mobility while improving 
their living conditions. 



fERTILITY l>U(>PErS 
USED BY ATI PEOPLE IN THE LAKE CHIO BASiN 




CHAPTER 3 - LIVESTOCK BREEDS 

discuss«s how livestock breeds evolve on 
the basis of human needs, as w«U as the 
close relationship between humans, 
animals, plants and the environment. 
Conserving animal genetic resources is 
guided by environmental, economic, social 
and cultural choices. The breeds are not 
necessarily selected in order to maximize 
milk or meat production; non-food products, 
such as dung, skins and wool, are also an 
important consideration wtien creating and 
maintaining different animal breeds. Kouri 
cattle, which graze the vegetation of the 
floating islands, occasionally swimming 
from one island to another, form an 
interesting example of successful adaptation 
to the ecosystem: a bne«d in evolution. 

CHAPTER U - KREB is dedicated to a food 
resource that has been used for centuries in 

the Sahel. It is a mixture of non- 
domesticated grass species that people 
harvest from the natural grasslands. The 
harvesting of kreb is a sustainable pastoral 
practice that makes the best use of the 
potential of the environment to produce food 
for both humans and animals, while at the 
same time protecting soils against erosion. 
Samples of kreb have been analysed and its 
high nutritional potential has been 
confirmed, Ho^vever, the practice is under 
threat because the area of grasslands is 
being reduced as a result of expanding 
cultivation, overgrazing and narrowly based, 
specialized pastoral systems. 
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CHAPTER 5 - FARMING SYSTEMS 

describes a selection of agricultural 
systems as an example oF the huge 
number o( combinations of cropping 
systems existing in the Lake Chad Basm, 
Traditional selection techniques of local 
ger»etic resources of sorghum are 
discussed, as well as the narrow 
distinction between cultrvated and 
collected vegetables and fruit. Examples 
are given of economic practices used by 
local pastoralists that could be introduced 
in many other regions of Africa. These 
include the use of Calotropis to coagulate 
milk for cheese production and the various 
uses of the dum palm and other trees 



CHAPTER 7 - nSHEMES provides a wealth 
of data collected by the authors in over 
ten years of work and describes fish, 
fishing activities and fish consumption. 
Commercial trade in fish originating from 
the Lake Chad Basin is very important in 
West Africa, in 2001 total marketed fish 
products amounted to more than 57 000 
tonnes, with an estimated value of over 
U5$2i million. These figures do not take 
into account fish directly consumed within 
households. The relationship between 
economics, livelihood impacts and 
poverty is discussed, as well as how 
fisheries are dominated by traditional 
management systems. 



CHAPTER ATROUN AND OIH^ presents 
two natural products that have formed the 
basis of trade for centuries. Atroun. or 
natron, is a sodium carbonate complex 
that is extracted from wadis m the 
proximity of the lake and used as saU. 
Dihe IS the local name lor desiccated chips 
of an alga with extraordinary nutritional 
powers The alga grows naturally in the 
wadis and is harvested by Kanembu 
women. Both products represent an 
important source of income for the 
impoverished local population. 



CHAPTER 6 - WATER AND LAND is 

dedicated to water management 
techniques. Lake-level fluctuations are 
exploited to create polders, which are a 
type of dammed inlet that enables the 
cultivation of crops during the dry season. 
Other simple, locally adapted and locally 
managed water-harvesting systems are 
also presented and discussed, such as 
the use of pastoral wells, wadis and 
irrigation systems. 



CHAPTER e - WILDLIFE describes the 
unique ecosystem that supports a large 
variety of species, including mammals, 
birds and reptiles The main protected 
areas of the Lake Chad Basm are 
described. Options for wildlife conservation 
and wise use are also discussed, such as 
tourism, the ranching of the Nile monitor [a 
large lizard that is hunted for its excellent 
meat and skinl and the control of the red- 
billed quelea la gram-eating bird that is 
considered to be a pest by farmers but as 
excellent meat by the Hadjerai people). 



CHAPTER 10 - THE ECOSYSTEM 
APPROACH AND THE LAKE CHAD BASIN 

shows how the 12 principles of the 
ecosystem approach, as identified by the 
Convention on Biological Diversity (CBDI 
for the integrated management of land, 
water and living resources, can be applied 
to the Lake Chad Basin. Each principle is 
summarized and connections are made 
with subjects developed m this book. 
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PHESERVINfl BIODIVERSITV HEIFS PEOPLE TO DEVELOP A SUf TMNABIE LIVELIHOOO MSEO ON THEIR OWN RCSOURCES 



( BIODIVERSITY. 



GENETIC RESOURCES 
AND FAO ' 



The erosion of agricultural diversity is a 
consequence ol the abuse of tf)e Earth s 
natural resources, producing rapid and 
deep-seated degradation of thie 
environment and generally impoverishing 
conditions of life in tfie biosptiere, specially 
of rural people wfio depend on drversity to 
support their daily tifes 

The conservation of genetic resources is 
essential if we are to ensure thiat any 
processes unleashed into the environment 
remain as manageable and reversible as 
possible An enduring solution i/vill require 
a fresh perception of our relationship with 



the different ecosystems of the planet, 
accepting and recognizing the planet s 
limitations and the vulnerability of its 
natural balances. 

FAO IS committed to preserving biodiversity 
as a means of helping people to develop a 
sustainable livelihood based on their own 
resources FAO's goal is to alleviate poverty 
and hunger by promoting sustainable 
agricultural development, improved 
nutrition and food security- the access of 
all people at all time to the food they need 
for an active and healthy life. The 
importance of biological diversity for food 



security has been recognized by FAO and 
the Organization is working to promote its 
conservation and sustainable use in an 
agricultural context. FAO assistance is 
channelled through various avenues 
including for example programmes and 
activities such as Participatory Training for 
Integrated Pest Management and Advice 
on Soil and Water Conservation FAO 
provides intergovernmental fora where 
biodiversity-related policy is discussed and 
relevant agreements negotiated and 
adopted by member countnes. Or»e such 
forum IS the Commission on Genetic 
Resources for Food and Agriculture 
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FROM LICHEN TO WHEAT. WHETMCR HARVESTED rWH NATURAL ORASSIANOS OR CULTIVATEO, A MOSAiC OF SPCCIES CONTRiaUTES 10 THE DAILY SUBSISIENCE OF LAKE CHAD^ INHAUTANTS 



ICGRFAl, which was established in 1983 
and now includes 165 countries and the 
European Union. 

Agreements negotiated in FAO include the 
International Plant Protection Convention. 



th« Code of Conduct for Responsible 
Fisheries, the Global Strategy on the 
t^anagement of Farm Animal Genetic 
Resources and the International Treaty on 
Plant Genetic Resources for Food and 
Agriculture. This is a legally binding 



agreement, adopted in 2001 at the FAO 
Conference, which recognizes farmers' 
rights and highlights the role and 
importance of cultural and identity values 
for the maintenance and sustainable use 
of biodiversity. 
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The International Treaty 
on Plant Genetic 
Resources for Food and 
Agriculture (PGRFA) 

(HiKfA 3TC (Tucial in iccding ihr vixirld's 
ptiptiUiinn. Tho' arr ihr raw nulrrial ihai 
liirmcrs anrl hrcfriiT* nrrd to imprrnv llu- 
qiulily hikI priMludiviiv <il nups. No 
ruunln \% MilFiiirtit in iLscIf in thesr 
rc<><iiircc<i. Intcrnatkmal conpemtinn ii \ital 
In rnsure gl<>hal fiMid vriirilv and 
MMtainabIc agriculiurc. 

The Inlrrnalkmal Treatv is ihe fim e\vt 
legally bindinx i^p'r«'m^nl on biiidivrrvtv 
ior IcKxl and agriculturr. 



The Trran''* ohjpc»i»irii arr rhc conurvntinn 
and MiMainuMr iiv <»l plant xenelit reMniito 
fur Tuod aiid agriculiurc. and the fair and 
equitable sharing of beneHtfi derhed tmm 
iheir use lo prnmnle uislainable agriruliure 
and l<uid srruriiy. 

Tho main hendiriarie* of the Treaiv will be 
faIlllel'^. especialh dune in deteluptng 
cuuntriev Thb irran includes farmers' rights, 
in recognition of the enormous contribution 
that farmrrs and farming communities hstw 
made, and continue to make, in conserving 
and dexebiping plant genetic rexmrcei. Tlie 
Treat\' gives governments the rcspi>nsibilit>' for 
pn>mi»lmg and pnitrcting these rights, .idopiing 
measures to protect tciditional Icnimlcdge and 



giviikg farmers the right to participate equitably 
in benefit-sliaring and in national decisiart- 
making about plant genetic reiourcn. 

tn fact, all nf unrieiv' will benefit when (he 
Treatv (turns into effect: cimstUHerv becaiMC 
I of the greaier variety of ftxxis and agricultural 
producls iImi it proiiHMes. underwriting tlieir 
ftxKl secuntv: the vienlilic commimin', 
through access to plant genetic rc«>urccs that 
are crucial ior research and pLini breeding: 
intern^ilional agricultural research centres. 
v«lH)*e collections the Treatv places on a lotig- 
term legal fiK>ting: aitd both the public and 
private sectors, which are assured access to a 
wide range of genetic diversity for imprtn'ed 
agricultural development. 
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UMD. WATER. VEGETAriDN. ANIMALS AND PEOPLE COMSlNE TO FOAM MIMX MFTEIieNT ECOSYSTEM!, 



GNTRdDUCTIONO 



The vasi lands of the Lake Chad Basin are 
one oi society's most ancient dwelling 
places. Encompassing territory from four 
different countries, the area is home to 
about 1 1 million people, who depend for 
their daily survival on the lake and its 
hinterland. The lake itself, and the v/etlands 
of its basin, harbour a range of biodiversity 
that IS of global importance. To give some 
idea, the area is the habitat of 176 species 
of fish and over 500 species of birds 
{including both resident and migrant 
species). This delicate ecosystem presents 
special challenges for the region but. 
managed wisely, the lake and its basm offer 
immense potential for genuine sustainable 
development and a sound future for the 
people who live there. 



For thousands of years. Lake Chad has 
been an important cultural and commercial 
crossroads in Africa. The people who live in 
the region are drawn from a wide variety of 
different ethnic backgrounds and their very 
diversity represents one of the area's 
greatest assets. 

Centuries of living on the shores of Lake 
Chad and in its basin have given these 
people an intimate knowledge of how best 
to make use of the lake's lands and water 
fluctuations However, although many 
people continue to practise these techniques, 
much of the precious knowledge is now at 
risk as new technolc»gies and crops, not 
necessanly suited to the terrain and the 
peoples, are introduced 
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( IS IT A LAKIT 



Chad IS a peculiar lyp« of lake Because of 
Ifie wide seasonal and year-to-year 
fluctuations in water supply Irainfall and 
flow from tributary rivers), and high 
evaporation rates, its water volume can 
vary over the years from more than 70 
billion m to less than 10 billion m' ' • 
The visual impact is sinking; there are 
periods In which most of it becomes a vast, 
swampy land, hardly identifiable as a 
"lake " in the usual sense of the word jthis 
happened, for example, during the severe 
droughts of the 1980s), and periods in 
which open waters cover such a large 
surface area that it looks like an open sea 
(for example in the early 1960s but, 
unfortunately, not in recent years!. 

With these large variations, measuring 
the lake's surface area and comparing it 
with other lakes becomes a tricky 
exercise. Three different conditions of the 
lake have been identified according to its 
water level ' ' 



• Numbers in square brackets refer to 
the bibliographic references on page 298 



> When the water level is around 282 m 
above sea level, the lake is called 
Normal Chad. Open waters form two 
large basins, a northern and a southern 
one. almost completely separated by a 
narrow strip of land (the Great Barrier) 
located between Baga-Kawa on the 
western shore and Baga-Sola on the 
eastern shore The northeastern parts 
of both basins are dotted with islands 
Iwhich are the tops of sandy dunes) and 
with floating islands Inamed ilors- 
bancs\ composed of vegetation At a 
water level of 282 m above sea level, 
the surface area of the lake is about 

20 000 km' and the water volume is 50 
billion m , with an average turnover 
period of 1.2 years. The maximum 
depth IS about 5.5 m in the northern 
basin and 3.5 m in the southern basin. 
The last time the lake was in this 
condition was in the 1960s. 

> At water levels lower than 281 m above 
sea level, the lake is called Lesser Chad. 
The two basins become completely 
separated by the Great Barrier At lower 
levels, the surface area of open waters is 
reduced, large areas being covered with 
vegetation. Water levels can be different 
in the two basins, the northern basin 
often dries out completely Igenerally m 
July) In the southern basin, a surface 
area of 1 500-2 000 km of open water 
normally remains near the delta of the 
Chari River, and around 6 000 km- are 
covered with floating vegetation. The lake 
has been in the Lesser Chad condition 
since 1973, 

> At water levels higher than 283 m above 
sea level, the lake is called Great Chad. 
Open waters form a single large basin, 
exceeding 25 000 km' in surface area. 
Many islands disappear, and water can 
overflow into the Bahr-el-Ghazal 
depression, which becomes an effluent of 
the lake. This condition has not been 
reached in the last hundred years. 
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NOWHEDE ELSE IN THE WORLD IS SUCH A LAt ^C FRESHWATER HESERVOIR FOUND SO FAR FROM SEAS AND IN SUCH A HOT AND ARID CLIMATE 
<< LEFT: LAKE CHAD IS LOCATED AT THE SOUTHERN LIMIT OF THE SAHARA OESERT 



r6E00RAPHT> - - 

Lake Chad is located at the southern limits 
ot the Sahara Desert, and lies between 
latitudes 12°30' and U°30'N and longitudes 
IS* and IS^SO' E. The nearest sea is the 
Gulf of Guinea, about 1 OOO km to the 
southwest The Mediterranean Sea lies 
about 1 750 km to the north. Lake Chad is 
the only lake in the world of such a si2e to 
be located at these latitudes and in such 
arid climatic conditions Normal Chad, as 
defined above, with a surface area of about 
20 000 km', is the fourth largest of the great 
African freshwater lakes, after lakes 
Victoria. Tanganyika and Malawi. However, 
it is (he world's third largest, totally 
landlocked lake, smaller only than (he 



: J ti'i^tiriaf 



Caspian and the Aral seas in Asia. The lake 
IS shared by four countries: the Niger in the 
northwest. Chad in the east. Nigeria in the 
southwest and Cameroon in the south. 

The western shore of the lake is rather 
flat and smooth, the only significant 
exceptions being the delta of the 
Komadugu-Yobe River and a peninsula 
near Baga-Kawa village The southern 
shore consists mainly of the delta of the 
Chari River The northern and eastern 
shores are full of dunes, formed during 
prehistoric arid periods; these also cover 
part of the surface of the lake, creating a 
great number of inlets and small islands. 



According to water level, the outline of the 
lake varies significantly, as do the shape 
and surface area of open waters The 
eastern section of the lake is a network of 
narrow, shallow canals among the islands, 
making navigation almost impossible. The 
number of sandy islands in the lake can 
vary between 400 and 800 according to the 
water level . They form a northeastern 
archipelago (in the northern basinj. and a 
southeastern and an eastern archipelago 
(in the southern basinl. Apart from these 
islands, the eastern part of the lake is 
dotted with floating islands, formed by 
aquatic vegetation of phanerogams 
{Papyrus. Phragmites, etc.) ' '. 



I 



The floating islands of 
Lake Chad 

7 March 2002 
Bol. Chad 

Ixraving B<il. wr make uur way uul into the 
open Wilier* r>r the lake, aboard a long, nvnor- 
powcred canoe (pirogue), ■hrnu);h the tloaiing 
blands: an cxperienic ttonh remcmbrrin);. 
Nknini; slowly and wilh considerablr dinHiillv 
die canoe I'ollim's a narrwv and twisting path 
dial has been opened up wilh immense 
paticnre by local fishermen. 

The floating islands ate dense and cumpaci 
rmHigh to hear the ut-ighl of ihe limid silalimga 
ga/etle ' : rnou|;h lo support the wvi^ht of the 
caltW dul p-JiK here; and eivtjugh lo support tile 
ut!^ht ol iikhenncn, when the only voy iont-ard 



into the open waters is lo get out of the b(»i and 
p^iicaJK push the islands away with long poles- 

Sometimen the can<ie gels entangled, squeezed 
bciween islands propelled by the wind, as it 
trapped by ice floes in ihe northern <«-as. This 
did nul happen lo ui. but some .Nigerian 
fishermen, wtio generalK own larger hoaK, 
Umv been known lo ha\'e iheir vcMek trapped 
by the Islands for sesrral day>. 

l.utkilv. we mine forward, albeit al a painlully 
sliiw pace lor kilometres, awvsiriick b\ (he giant 
papyTiks that lowers over out heads. We find 
oursehes constanih bumping into llie light 
trunks of Anehynoame flaphrorfton, cosrred 
widi yvllnw flow^ ihal open like hullerfh 
wings. The sides of the canoe brusli noisily 
against the thick leeds, gravses and rushes that 
grow all around as. Innumerable aqiutic birds 



\ 



rise up in flight as we appmarh. only t 
again at a uie diuance Mxin afterward 



Fide 



Our iii\-dhiable guide fnim SOOEL\I 
AhdalLih .^dam, ob<i«t\<'s; *Vhi nee, iifSl tli 
maMit'e xe^etatioii utm li deceives >.iii'Dih' 
photographs. The fact Ls that the w.n iix : ' • 
and diiiiii<it.|ies dependitit; on tht' ' 
tain, the mmi .ind the iiillux of wai> i ' 
rivert. Ii'i irue liuu the le\d shrank a gre.i ' .<l 
.dier ihe drought oi'lhe I!I7IK. but lo dettinunc 
the real surface i>l the lake the satclliie ix 
inadntiiaK'. Frrmi up tlien- the imiiu-nw niaMe%; 
of tegetaliuu dial yvu see «e«ni like «il id gi i nind. 
hut iiiMc.id thes ai r all Kin4. die lliuuiiu ' 
I ndiTni aili them there is water, kilonu'i 
kilometre, ,iiid there ari- fish, loltof ihi-m' 

■^'ou need lo see il Un \<)iiisi il: il Mai (Uin'l 
verily il in person, ihe s.«ie|Uie |>hi>ii graphs tell 




THOUSANDS OP FLOATING ISLANOS, COMPOSED Of l>AI>rl>\)S AND P»RtOUIT£S. MAKE NAVIGATION AND USHlNO DITICUIT 
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a pack nf lin,* mmmrniA AhdalUh. *t>r4-:iiiM- 
\hty can'l percent haw much the lendeno Kas 
been retrrsetl in the past four or fivr yeare. The 
Mter is rbinf( a^in. much more than 
amoiu- thinks.' 



Arii't an hour of laburiiMn navigating thniuxh 
the tangle o( \x-Krialii>n, with (he impn-Mion nf 
trawllin); on land i.hIk > than b> boat, at Uut vii- 
find oiirM'lu^iyig^iffi) the wide open lake, a 
plain <>1 cwn i « as Tar in the eye can see, 
till 111! ixitin Into the vum. uniforin 
iiliiiiii a liieak at the hoiioin. 



sorts 

III lir I lnln]( ti ill mh .im H'lil AiiMit;il in iLinx**' "C 
rkhiirtxHi. •* \rM\ JKn. iho itiltld Iv- M-rn 

MNiuuiuim Ai-.li IoimI It i« Hint lurnl hitrrlhrm, Imji llm 
ttt^ Ik hp" I niantfiK in itir taU ^vicruuun. prrfmly at 
dpv iMMpu^ r^Tit ill llifw inipriMrclrd nii'w 

li) .IL.I. Adun l> Oirl dr OllliJr lrchnli|Ur dr U 

WUfl VI (Vn inr itr i<r<*lii|ipnnrni du Lar Uudi. 




FLOATINO ISLANDIi lUL KitH SlltS OF (llODIVtRSllr 




BUSHFIRES DOT THE HORIZON OF THE LAKE'S OPEN WATERS 



( HYDROLOGY > 



The main influent rivers of Lake Chad are the 
Chan, which flows through Central African 
Republic. Chad and Cameroon and also 
collects the waters of the Logone (Cameroon 
arHl ChadI, the Komadugu-Yobe ithe t^iger 
and Nigeria), the Yedseram (Nigeria) and the 
El-Beid [Cameroon). Of the volume of water 
supplied to Lake Chad each year, the Chan 
accounts for more than 90 percent and is the 
only nver that flows all year round; the others 
normally flow only for a few months. 

The lake has no outlets and has a high 
water loss from evaporation The mean 
annual evaporation from the lake surface. 



calculated on the basis of measurements 
in climatic stations around the lake, is 
2 250 mm per year . Annual tosses in the 
yaere Ifloodplains on the southern shore) 
are estimated at 5 billion m. equivalent to 
30 percent of the annual flow of the 
Logone ' . Despite this, the lake is not 
salty like other landlocked lakes, although 
the water tastes brackish. This is because 
the salinity of the river water is low and 
some of the dissolved solids precipitate, 
while some are absorbed by plants ' 

The lake is very shallow (its maximum 
depth IS about 5.5 m in the Normal Chad 
condition ). This means that its water 
level IS greatly influenced by the balance 



between water loss Imainly from 
evaporation) and water supply (mainly from 
tributary rivers, the flow of which depends, 
in turn, on rainfall patterns throughout the 
entire basin). Because of the large 
variations of yearly rainfall values, the water 
level varies consistently across the years, as 
shown in the figure below. For example, 
during the droughts of the 1980s, the 200 
mm isohyet was some 300 km south of its 
position in the 19SGs ' ". which meant 
practically no rainfall at all for some years 
over most of the lake area. The maximum 
flow of the Chart in 1984/85 was less than 
20 percent of that in 1961/62. The surface 
area of open waters in the lake shrank 
dramatically to about 2 000 km- in 1990 '' 



LAKE LEVELS AT BOL (CHADI FROM 1870 TO 1995, SHOWING YEARLY AND SEASONAL FLUCTUATIONS 
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SEASONAL 
( FLUCTUATIONS ) 

Apart from the long-term periodic changes 
in lake level, the basin's ecosystems 
experience seasonal fluctuations that 
probably represent the most significant 
feature of the area, around which people, 
animals and vegetation have had to adapt 
their lifestyles. 

The availability of water over the year 
depends on the seasonal peaks of rainfall, 
river flow and lake level that succeed each 



other from July to January. As a consequence, 
despite the shortness of the rainy season, 
two lo four crops per year can be obtained 
by exploiting these natural lluctuations and 
the water storage capacity of the soils 

During the rainy season (from July to 
Seplemberl, rainfed agriculture is 
practised. Both the lake level and river 
flows are at their minimum. In November, 
river flows reach their peak, and soils 



along the banks arc flooded. In January, 
the river flows decrease, and agriculture 
IS practised in the recessional land along 
the banks. 

At the same lime, the lake reaches its 
peak level and covers its maximum 
surface area. Immediately afterwards, in 
February, the lake waters start lo recede 
and agriculture is practised in recessional 
land around the lake. 
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Seasonal water cycles in 
the Lake Chad Basin 



1 Tlie year Jhimi\ in ihr lijjurr hclow starts 
in JuK, i.e. al the boginninK ol ihr riiiny 
teason. At thn point, there has been 
praciicalh' nu rain fur almcMt nine nuinths: 
die land b dry and all the rivers arc dry, 
viith the exception of the (3iaii, the fkiw of 
wfiirh isa hare 10 percent of its nviximuin. 
TIic lake lesel i* low. Tempcratuies are 
high (aitiund Xt'C at Bol). 

2 The rainy sexsnn la.sLs for three tnonth», 
with peak minl'all in AtiKtM and a sharp 
decrea-se during September. River iVnn 



Stan lo increasr, htit al a somewhat slow 
pace: it takes time for them to collect 
niinvtaler from the \saf(c area of the basin, 
rcmperaiiires start dcrrea-sin];, but are Mill 
hi|{h. Owing lo a negiilive llalance betwren 
evaputalion and supply, the lake level keeps 
decrea.sing, reaching a minimum in July. 

3 By Ociofier the rains slop, but riser (hvm 
quickly increase, reaching a maximum in 
November The areas along the banks gel 
fliKxIed. Temperature decreases, rrachinn a 
minimum at the end of December (.uouiid 
14°C at Bol). Water balance in the lake is 
now pusitise and the w-ater level increases. 
Recessional lands aUmg the shores begin to 
get Hooded. 



4 In Januarv the sea.son is still dry and risw 
flows reduce dramaticalh. Bs February it b 
;igain only the Chaii that keeps flovsing. 
Teinperatures start increasing again. The 
water level in ihe lake reaches its maximum 
in mid-January. The mean difference 
between high and low levels is about 0.7-1 
m. which means that targe areas around the 
lake are llcxided. 

5 March to June K ihe hot dry season, the 

iiioM difTicull season for people, animals 
and vegetalioti. There is no rain, very little 
water in the riven and high temperatures. 
The lake waters progressiwiy recede. .At the 
riul nf June, the prncesii Mam all over again. 



SEASONAL MTTERNS OF RAINFALL, CHARI RIVER FLOW AND LAKE WATER LEVEL RISE, EXPRESSED AS THE 
PERCENTAGE RATIO OF THE MONTHLY VALUE DIVIDED BY THE YEARLY MAXIMUM VALUE 
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The Lake Chad Basin 
Commission 



Extract from the (Convention and Statutes 
rrUtini; lu ibr dtarliipmrni of the Chad 
Btnin, m^ih^ at Fori Ijun) iN'Djamrnal, iin 
22 Mb> ism 

The McmlxT Stale* vilrmnlv aflirni their 
detrrminalinn lo inu-milS ihi-ir ciKiprurion 
and cllitrl* irmards ihc di-^vlopHK-iil (il ihe 
Chad Baiiin ... 

Tlir Chad Basin shitll he open lo ihe 
exphjilaliun ul all Meinbei Staler who an 
piiitir* lu the < jinvmiiott, in lertpptl iil ihi- 
vneieiKii righlt. t>i rath iil them aii<) in 
aiTiirdance Miih ihc lernu and ('tindiii<ji» of 
the prcitrni Siaiuicii, iuh<c(|iicni or 
rcKulaliiint or nprriiil agrrrmcnis ... 

"Tht expkiilalion ul the Cliad Basin and 
i-vpei iallx ifie iilili/aliiiii iifMirrate and 
undcr|{ix>un<l vt-alers has the widest ineaniiiK 
and refers in panirular to ihe needs ol 
d<iinestic and indusuial and agricultural 
rieselopineni and the niUevting o( its fauna 
and llora priiduiits ... 

The Mmiher Slates luidrrcikr ui retrain from 
;i(liip(in)(. wiiiMiut U'liiitn^ ■■> t)M'< jnuiu«ii«i 
iHHiiicluiid. .an iiir.nui<-> likely loenert a 
ni;uke(l mlhieiice either upcm lite extent iA 
wMiT li»<cs. <ir upnn ihc lorm of the annual 
hMtii)^.ipli and ljnin<JKi'd|iii and irruin other 
charictenttirs (d' the l.ake. upon the cnndiliatis 
ol llieir exploitaiKin bs otiier bonlerin}; States, 
upon the uniiarv «Midiiion <ii iIh- watri 
rcsntuxcs nr upon tlu- litnloKiral characteristics 
ol the iauna and the lliifa of the Bajdn ... 




THE RECENr PROGRAMME OF ACTION B« THE LAKE CHAD BASIN COMMISSION EMPHASIZES COOROINATEO PROTECTION 
0< CROPS. ANIMALS AND FOflESIRT 



The Member States shall draw up common 
rules to lacilitate as far as passible 
naiiKaiion and iians|Hirt on the I^akr and 
the navigate M-atrrw'a\'s ol the Hasin and to 
ennuv the sccurin' and conuol tlierenll" 



The Strategic Action Plan ( IV9M t 

Ilie recent programme ot anion emphasires 
antidesmific^ilion measures, cooidinated 
pntieaiun tii crops, animals and forestry, and 



of Uike Chad. Imprineinent in mad and 
railwav links betwt-en member ciHinines is also 
a major ronciTn ol the CommtssiiHi "'. 



1^ .-■ 
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C THE BASIlO 

The hydrographic basm of the lake 
extends over an area of about 2M million 
km-', half of which is desert. This is shared 
by the four riparian countries, as well as 
by Algeria, the Sudan and the Central 
African Republic 



The conventional basin was established in 
1964. by convention of the four riparian 
countries, as the area to be joinUy 
n^anaged by the Lake Chad Basin 
Commission. It covers an area of A27 300 
km' which stretches from latitudes 10° to 
16°N and from longitudes 9° to 18°E, Its 
hydrographic basin is composed of the 
Chari-Logone-El-Beid and 



Komadugu-Yobe river systems ' . The 
term "basin' used in this book generally 
refers (o this area. 

When the Central African Republic joined 
the Commission m 1994, the conventional 
basin was extended and it now covers an 
area of about 967 OOO km-. In 20OO, the 
Sudan also joined the Commission. 
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USUALLY, 7i PERCENT OF THE ANNUAL AAlNfALL IS C0NCENIRA1ED IN JULY AND AUGUSt 



CC^LIMATEJ 

Climatic zones in the Lake Chad Basin are 
mainly determined by rainfall levels, which 
range between less than 100 mm in the 
extreme north (Saharan zonel. 1 00-^00 
mm in the central and largest part ol the 
basin, including the lake (Sahelian zonel, 
and 400 mm to as much as 1 000 mm in 
the southern edge of the basin ISudanian 
zonel. This variation greatly contributes to 
the diversity of vegetation types, 
agriculture, wildlife, livestock and all types 
of human activities in the basin. 

The seasonal rainfall pattern depends on 
the movement of the intertropical 
convergence zone [ITCZI. which is defined 
as the boundary between the hot dry air 
masses originating from the north 



lharmattani and the cooler damper 
masses originating from the south 
Imonsoon). Between November and March 
the ITC2 IS located far south of the basin, 
the harmattan prevails and the season is 
very dry, The ITCZ moves northwards in 
April, reaching its northernmost position, 
at about 20°N, in July to August, and 
starting its southward movement in 
September Consequently, the first rains 
appear in l^ay to June, are more 
consistent m July to August (about 75 
percent of the yearly rainfall is normally 
concentrated in these two monthsl. and 
decrease m September 
Temperatures reach their minimum values 
in December to January (about U°C at Bol 
- monthly mean of minimum daily 



temperaturesl and their maximum values 
in April to l^ay labout 38°C at Bol - 
monthly mean of maximum daily 
temperatures] 

The combination of rainfall and 
temperature defines three main 'seasons": 
a cool dry season between October and 
February, a warm dry season between 
March and June, and a warm wet season 
between July and September "'. 

The rainfall pattern is far from being 
constant in the different climatic zones of 
the basin and over the years. Especially in 
the drier areas of the north and m years of 
low rainfall it may be quite different; 
consequently the actual rainfall pattern for 
a single year is generally unpredictable. 




A MIP PRODUCED IS <453 BV P OU VAL DlSeCVlLLE fOO THE KING OF FRANCC LOUIS XIV LAKE CHAD IS SHOWN WITH TH( MAME LAC OE BORNO " 



C HISTORY ) 

The Lake Chad Basin is a sedimentary 
basin formed In the Mesozoic era. 
Fluctuations are not new to Lake Chad. 
Fossils and the landscape of the area show 
evidence of wide fluctuations in the 
palaeoctimate. with periods alternating 
from very and to very humid. During arid 
phases the lake dried out completely and 
dunes were formed. 

During humid phases the lake extended 
over increasingly larger areas, to a 
maximum of about ^00 OOO km (also 



known as MegachadI, At least three such 
major cycles have been identified in the 
period from 55 000 to 6 500 years before 
present IBPI The current climatic and 
phase started about 4 500 years BP It is 
characterized by the presence of the 
Sahara Desert in the northern part of the 
basm and by a lake surface area not 
exceeding about 25 000 km'. 

The presence of prehistoric humans in the 
basm IS well documented and is closely 
linked with these climate fluctuations, as 



these humans almost disappear during the 
most and periods. Fossil evidence shows 
that populations relied on fish and other 
lake and nver fauna for food. 

Even in recent ages, geological data and 
historical records show how the alternation 
of humid and and periods caused 
correspondingly wide fluctuations in the 
lake level. In the second millennium SC. the 
arid climate caused the population to 
concentrate in a few scattered oases and 
led to the development of nomadism. 
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wet iL_: n JSi >. .AKt LtVl.b "i.c h--t'. .Zu^MtNtlO iMftOUGMOUl THE *0£S IME CURRENT ARID PHASE SMRTED ABOUT 4 MO VEARS BP 



In the first half of the sixteenth century the 
lake almost disappeared but. by the end of 
the following century, the lake surface was 
about 25 000 krn in area. Another 
significant and period was recorded in the 
first half of the nineteenth century 

More precise data are available concerning 
the recent history of the lake, since the 
beginning of the twentieth century: the 
highest level was reached in the 1V60s (a 
surface area of 25 000 km m 1962/631. 
while the lowest levels were reached 
during the droughts of the 1970s and 
1980s lless than 2 000 km of open water 
surface area in 1990) In the last few years 
there has been evidence of a trend 
inversion ' . although the lake must still 
be considered as being in the Lesser Chad 
condition hydrologically. 



As for the populations, during the first 
millennium BC the Sao and Daima 
civilizations were already present in the 
south of the Lake Chad Basin and Nok 
people were found in the southwest. 
Agriculture, fishery and pastoralism were 
the main activities. 

According to legends, there was a 
flourishing civilization to the south of the 
Lake Chad Basm from 700 to 1050 AD. 
Textiles and pottery have been found, as 
well as defensive walls, built probably 
against the Kanembu. Trade flourished 
alter the fourth century as a result of the 
introduction of camels, which enabled 
connections between the (Mediterranean 
Sea and the Lake Chad Basio. The caravans 
used (0 carry products from the north, as 
well as weapons and precious fabric. On the 



way back, they would carry slaves captured 
in the southern part of the Kancnn-Bornu 
kingdom More recently, this trade 
continued with wheat and natron, etc. 

A people called Zaghawa ruled Kanem 
until 1075. when the dynasty of Sefuwa 
became dominant. From 1210 to 1248, 
King Dunama Dibotami brought the 
Kingdom of Kanem to its peak. The 
kingdoms of Bornu and Kav/ar were 
unified under Kanem and trade was very 
active. Between 1382 and 1387. Kanem 
was annexed to the territories of Bulala. 
and the Bornu Empire dominated the 
region. Until the mid-ninetecnth century. 
Kanem-Bornu remained a powerful state 
but. after European occupation, the 
population and its wealth decreased 
rapidly 




* TOTAL or 11 MiLLlOM PEOPLE LIVE IN THE LAKE CHAD BASlN IH CM40. ALONE. MORE THAN • JO I ANCLIAOES ABE SPOKES 
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THE LAKE CHAD BASIN IS A MOSAIC OF KOPLE FROM DIFFERENT ETHNIC OROUPS. CULTURES ANO RELIdONS 



( PEOPLE) 

Today the Lake Chad Basin is a mosaic of 
peoples, each with diflerent cultures, habits, 
skills and needs. For generations, farmers, 
pastoralists and fishermen have lived and 
worked in equilibrium with the fluctuations 
and uncertainties of their environment, 
developing a combination of different 
agricultural traditions, fishing skills and 
pastoral movements in order to make 
maximum use of the resources. Therefore. 



the peculiar biodiversity of the Lake Chad 
Basin ecosystem has been formed not only 
by Its great variety of flora and fauna but 
also by the diversity of populations and their 
complementary skills. 

People living m the Lake Chad Basm are 
drawn from several ethnic groups and 
tribes, such as the Kanun, Mobber. 
Buduma, Haoussa, Kanembu. Kotoko, 



Shewa Arabs. Haddad, Kouri. Fulani and 
Manga. Over the years. Interactions 
between these tribes and their cultures, 
their religions and the mobility of herders 
have led to a mixing of races and a blurnng 
of roles Herders have become farmer- 
herders and farmer-fishermen Farmers 
have added fish to their diet and. in turn, 
gone on to become traders. 



PASTORALISTS 

Pasioralists and their cattle are a vital part 
of the ecosystem and often have a positive 
impact on the management and propagation 
of biodrversity and the maintenance of 
water resources. If sufficient resources are 
available, nomadic herding contributes to 
the sustainable use of grasslands and 
prevents the degradation and desertification 
of the region's poor and fragile soils. 

Pastoralists tall into three mam groups: 
the Toubou and Arabs, who are camel 
breeders and herders and sometimes 
agropastoralists: the Fulbe. including the 
Peul and the Wodaabe lor Bororo), who 
normally do not farm but are nomadic 
herders, and the Buduma, who raise and 
herd the white Kouri cattle on the remote 
islands of the lake. 

There are also agropasloraUsls or farmer- 
herders, including tribespeople from the 
t^anga (the fsligerl and Kotoko IChad and 
Cameroonl. These communities own 
relatively small herds of between ten and 
30 head of cattle, and follow the 
Iranshumance routes of traditional herders. 

However, even these ethnic distinctions are 
not definitive, t^any of the farmers, such as 
the l^anga or the Mobber. are also 
breeders, herders and agropastoralists, and 
some have settled on the edge of the 
pasture lands, where they coexist with the 
Peul and the Wod'aat>e. By the same token, 
Fulbe tribespeople may also be farmers. 
Unlike their nomadic counterparts, they are 
sedentary and. most important, they drive 
herds that are not their own. 




PEUL WOMAN AT THE MARKET TO SELL SOUR MILK 
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FARMERS 

Almost alt of the communities in the Lake 
Chad Basin grow crops to some extent. 
Among these tribes are the Haoussa, 
Mobber IKanuril. Kanembu. Buduma. 
Shewa Arabs. Dadjo. Koun and Sara 

Most farmers have limited land and labour 
Soils are generally of marginal quality and 
rainfall is unpredictable In addition, markets 
arc scattered and difficult to reach and the 
population is scattered and mainly rural. As 
a consequence, farmers adopt subsistence 
strategies Rather than looking for high 
yields, they select their seed according to 
its capacity to resist drought and disease, to 
produce on poor soils and to leave sufficient 
amounts of residues that can be used as 
animal feed or left on the ground to increase 
soil fertility Market prices for agricultural 
products are generally low. so farmers have 
no interest in producing a surplus for sale 
at market, which would require additional 
input in terms of labour and fertilizers. 

As a result, although there is great 
potential for increasing food production in 
Itie Lake Cbad Basin, mo&t of the 
production is still for household 
consumption, and only a small portion of 
the cereals produced in the area reaches 
the marketplace. Taste also plays an 
important role and most farmers select and 
grow cereals that best suit their processing 
and cooking habits. 

The livelihood of farmers depends to a 
great extent on the crops that they are able 
to grow. At rainfall levels of 250-500 mm 
per annum, millet and sorghum are 
predominant At rainfall levels of 500-750 
mm. cereals, groundnuts and vegetables 
may be grown Where levels reach 1 OOO 
mm. cultivated crops include rice, wheat, 
maize, sorghum, groundnuts, cotton and 
forage crops. 




KANEMBU WOMAN 
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FISHERMEN 

Around the islands of Lake Chad, peopte 
from communities such as the Buduma, 
Kanembu, Haoussa, Kotoko. Masa. Kanun. 
Kim and Kabalay all make their living by 
fishing. There are estimated to be at least 
20 000 professional fishermen in the lake 
basin, with the highest numbers 
concentrated in Chad and Cameroon, 
although over 300 000 peopte fish as a part- 
time activity As well as in the lake itself, 
fishing is also practised along the Chari and 
Logone rivers and withm the floodplain 
areas of the lake and rivers. 

Many people fish the waters of the lake, the 
rivers and the wadis or pools for domestic 
consumption - fish is an important source 
of protein in the region. Pish is also an 
important trading commodity, and many 
peopte are involved at different stages of 
the fish marketing operations. So far. 
fishing has been practised according to 
seasonal fluctuations of the water basins, 
and there appears to be room for 
developing this important economic asset. 




FISH IS AN IMPORTANT SOURCC Of PROTEIN fOR THE INHABITANTS Or THE LAKE CHAD BASIN 
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FISH TRMCR AT THC MARKET IN IWIATUNOUR PORT 




OVIR WO 000 PEOPLE FISH IN THE LAKE CHAO BASIN AS A PART-TIME ACTIVITY 
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People and societies of the 
I.akc Chad Basin 

b\ Picrluigi Agiiclli * 
N'amm or Ihe people 

The mmet gnen lu difTerrm ethnic groupi 
often rcflett historical M(uati<Mis or how the 
groups arc \irwd thrir mnghhoim. For 
ciuinple, ihe inhahilanu of ihr HLindt, uho 
used U> hide ihrniw-lvo in ihe ihirk inland 
vrgriaiion to proicrt ihrnMflvrs inini oihrr 
){r<Hi|>v rail ihrm«'lvi-* "M-dna" but air 
more commonly known as "Buduma*. which 
in Kanrmbu lanf^iiaRr niran« "pcopir li%irif; 
in walcr grasvs". Mi>hbrr people - larniefi 
who hjnv willed in ihr Ki>maduKu-\<il>^ 
area - ore called "Doho", nieuiiing Ihei 
haxT arrived and we have also arrived*, tn 
ihr Timiiqpi Kanrmbu of ihe Niger, koioko 
people make a diMinrtion beiween .Sawav 
.Arabs puli, meaning ",\rahv roniing from 
ihe vM't and !>uwa .Vabs (utwu) gap. 



meaning 'rnrdled milk .Amhs'or 'small .Arabs"). 
The Kanuii are cliMinguished a« 'big Boniii' 
and "small Bumu*: ihe linl term refers to those 
who live in Bnrnu. and the second (o ilutse who 
IKe lemporarih in the Kiiloko fishing /.<ines. 

Kanrmbu and Kanuri societies 
These vjcielie* have onh ictcntlv accepted 
stale organization, and some aspects of the 
(orm<T Kanen»-Br>rnu Kmpire .social structure 
are still appiarent. 

In the Kanem (Chad) each member of the 
village ohe>> a village chief (jUnramo in 
Kaneinbti and Bulumi in .\i-abic). His title is 
hercclitarv, b«i he is sometimes elected bs ihe 
heads of families. A group of vill^tges is ruled bv' 
the Mai, or CJtrf du cantim (fornieilv called 
"sultan"), who is the represcntativr o4 central 
administrali<in. He is generally chief of an 
ethnic group, although a "canton" is not alwan 
elhnicallv homogrni-ixis. Finally, at the top of 
the p>'i<imid. there is the .Mija of Mm, supreme 



chief of the Kanrmbu people. He collects part 
ol ilie village taxes and is the deputitaiy of land 
titles for his territory. 

In the Bornu (Nigeria) the vill^^c chief is al.so 
called BuJuma, and a group o( ethnically 
homogeneous tilli^tes is called a Ijammal and i» 
ruled bv' a /.aiiwn (race chief). A group of 
iMwaiiati is niled by an Adii or Adja asslsird by 
a ooimaellor. The Atlji is iKiminaied bv the Shrhu 
of Maidiigtiri who is the highest authority in the 
entire i<f liiory of the iincieni Kingdom of Bornu. 
The authority of the Shfhu is also iec«igni/ed by 
other prxiple. When the KalehtUa (chieO of the 
MoWht <if Bowo paw a visit to the Shthu, he 
dcH's not we^ir the traditional hnuhou but a 
goatskin tm his slioulders as a sign of respect 

In (;had. the Haddad people are an example of 
what Kus once a caste. They used to be 
blacksmiths (haddid in .Arabic means "iron"), but 
ihev now undertake a variety of manual jobs, 
forming socioprolc»ioital rather than ethnic 



* Pirn Irm <lii Phif-) .qecHoIr ilr« Miwl^fk- I jni. HP 'i'**. MiNniiliMt. (1i.ul 




HADDAD acACKSMITHS IN THE MARKET AT BLANeOUA VILLAOE 
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TNE MISTOniCAL HOUSE OF THE KOTOKO SULTAN IN 6A0UI 



f{roupv The) grnrrally marry wiihin ihrir nvn 
fpxiiip. Iladd^d people are «hurmakrr>. 
hunteri, farmm, nauun cxlractors. bulclicrs. 
grioii. musicians, masuns. and radio- and vatch- 
rcpaircn. In addition. Haddad Mximm carry' 
out ortisanal mirk such as poticni makin;;, Mhf 
extraction and midwilerv. All tlirsr jobs arc 
often ransidcrrd dri^adinf; arliiili<% but this 
ncjflencd grmip ur people is mw slovilt Kaininj; 
Mclal re(Of;niiion (hanks tu edtKation and iheit 
highly prized mirk. .Mtxi nt the Haddiid people 
liNf In the areat of N'Gouri and Muitakori. 

Kotoko sodrtjr 

Kiituku people li\e ui (wo tuxe (nTilories, .Maildq^ 
in lite iHirtli and I aK«>'ane. Mhirh lies vKitli of a line 
from Kuusseri (Cameroon I (t> Ndiilii (Nigeria). 



Hie Kotoko dneUiped an urbanized Mirieiy 
because the \illage« in their territory Mere 
);eneralK larger than those <if their nei|;hbours 
Ittim cUllrrrnt ethnic groups. I'he \arious Kotoio 
principatilics are relatitrlv independent. I'he 
main political poMcr rests Hiih the Mf. or prince. 
Vrom the capital city, the Air rules mer scseral 
KToups nf lillagrs. each j^mierned bv a Aim, who 
is selected direrlh h\ the Mf. F-u h silLi^e is ruled 
by a liuluma, who is noniinated In the Mm. It) 
ihe Mandejje region, the llulumit also takes the 
role of land chief (.Mntont, or CJtrfilt Irrtr). The 
Buluma are elected hy fre*- men, gri>u|)ed by 
age, and dierefore iheir role is very important. 

In the larf;er agglomerations (over I 0011 
people), such as Makari and CriHilfey, the cla.sit 



disision is quite marked. M the top of ilie casir 
s\<ttern are the Fanaum people, who are 
members ot the prince's lamily and hold the 
political and economic pouer. They own large 
homes and horses, and wear expensive clothes. 
Then there arc the Mirwailtt. <ir "land people", 
who produce goods lor the citv. and are 
responsible lor the traditional religious 
cerennmies. .At the lowest level are the Fumktn, 
or "(hiktren hom the west", who are 
descendants ol slaves captured in the west <i.e. 
in (he Mnu<{^>un or Mouloui), and havx- the 
hinnblesi joIh. Tltis hierarrbv. although not so 
Hell defmed as in (he past, still iitlluences social 
lelalionships aiiHtng pei>ple. 
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( THE COUNTRIES ) 

The four countries sharing Lake Chad. 
Cameroon. Chad, the Niger and Nigeria, are 
among the largest nations in Africa. 
Between them, they cover a total area of 
Uttle less than ^ million km-, i.e. 13 percent 
of the total surface of the continent 
Their total population of about H5 million 
people IS not evenly distributed: about 77 
percent live in highly populated Nigeria. 10 
percent in Cameroon and the rest in the two 
northern and more and countnes, Chad 
and the Niger The population in the Lake 
Chad Basin area is estimated at about 1 1 
million people'""'™. 




(ODD SECURITY AND POveATf ALLCVIATIOM ARE IMPORTANT Of^AC'I'li 0' ^USTAINASIC OCVtlOPMEMT POLICIES 
IN LAKE CHAQ BASIN COUNTRIES 



TABL ■ POPULATION DATA OF THE COUNTRIES SHARING LAKE CHAD 



COUNTRY 


Total population 
in im 

IMILLIONSI 


Population 
In the conventional 
basin in 199? 

I'.'ll 


Annual population 
growth rale for 
1999-2015 


Adult 
literacy rate 

l%l 


Population 
not using in\proved 
water sources 


Population 
without access 
to essential drugs 


Cameroon 


U 6 


2.9 


2.; 


.'u B 


3d 


3<. 


Chad 


7 i 


3.8 


3 0 


i\ 0 


73 


Si 


Nigeria 


110.8 


3.7 


2.5 


62.6 


i3 


90 


The Niger 


10.5 


0.25 


3.6 


15.3 


i\ 




World 


5 862.7 




1.2 


79.2 
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TABLE 2 HUMAN DEVELOPMENT DATA OF THE COUNTRIES SHARING LAKE CHAD 



COUNTRY 


Human Oavelopment 

Index (HDII 


HDl rank 
lout of 162 counlriesi 


Gross domislic 
product per capita 

IPPP' ilC5| 


Population below 
national poverty line 


Camtroon 


0.506 




1 3 7 J 


iO 


Chad 


0.359 


155 


850 


6i 


Nigeria 


O.iSS 


136 


853 


34 


The Niger 


0.274 


161 


753 


63 


World 


0.716 


6 980 
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Papyrus canoes on 
Lake Chad 

9 March 2002 

In open waters, Lake Chad 

Returning to Bol by boat, wr enaiuntcr on the 
Ha* a niimhrr n4 (Ishrrmcn- These day's, their 
txiats are all made of plywiiod, culled madre: a 
faciort'-fnaHc material that cnm« from Nigeria. 
The fanxxn papynn ranoes, huln in the Btiduma 
lanKUiige. onre the only m<xle o( transport on 
the lake, hrUin|i; to the paM or proh^ibty to the 
pouf est fblief men liviri); on the must irmute uf 
the islands. From a distance. H'e make out the 
shape of just such a ves.sel <m the shores of the 
island ol ('■oergilom. hall' hidden by (he reeds. 
Ii belongs lo a very elderly looking Hsherman. 
who, as we taier find <hii. lives by himself in a 
hul a few metres from the lake shurc. 

The bearded old man mosTs xrry slowly and is 
helped In .1 \oimg Nn who liNiks about len 
years old. ToRelhei, they prepare a fish for the 
inariet, splitlini; it down tlie middle and placing 
il fiver a nidimentary grill. Smoke rises slowly 



from the makeshift fire. Il is all wry simple, b«il 
il appears to he enirctivc as well. 

The "myihical* papyrus canoe turns out 10 be 
extremely small and very old. It is pulled up 
on the shore: we want to try it out. but it 
hardly flniats any more. It is a far cry from ihc 
huge sessels that once nxik 10 the open 
waters, dieir great prows curved to l<M)k like 
an elephant's tusk. Andre (iide wrote about 
jusi such a boat in his Vojap au ('jmgu and 
Rrtoui au Tihoii in 1925. Thes' don't u»c wcMid 
to build their boats. I'stng thick mats made 
out of papyrus, ihiry make long rafLs with a 
cursed prow, a bit like a gtmdola.* wrote the 
French aulhiH'. "These extraordinan vessels 
are propelled by long poles, which are t>fien 
imported from far away.' dide's irasrlling 
companion Allegrei took a superb phoiognph 
ul the vessel. 

These papynts boats are the same as the ones 
Mill limnd, even today, on l4ike Tilicaca in Peru 
and on I.akes Tana and Zwal in Ethiopia. Tliey 
also bear a sinking resemblance 10 vrssels 
depicted in the paintings and basreliefs ol the 



ancient F.g>pt'ians, more than 4 rHK) vrars ago. 
This was the method of transport uvd by the 
phaiaolts. In fact it was believed that a crocodile 
vniuld never attack a boat made out uf papyrus, 
since this was the material used to make the boat 
in which the goddess Isis travelled, on her search 
to find the dead body of her bel«nrd Osiris. 

In spite ol their af^arenl Iragilitv. boats made 
from papyrus ( Cyjimu fiapyrm) were 
surprisingly strmg aitd could be used on the 
high sc:is. This was amply demonstrated in 1970 
In line of the greatest and most intrigxiing 
modem-day sailors, the N<irwegian Thtir 
lleverdahl. who created the Kon-Tiki (built 
from bal.saw(Mxtl and later the Ka II, which was 
entirely made from papyrus. 

Heverdahl recruited Buduma Hshermen from 
Ijke Chad to build Ra II. and in the space of 
just a few months they had made a tnagnilic 
vt-ssrl. 12 m long. Heyerdahl uv il ilii'. -ncI 
crms the Atlantic Ocean, in an i l im t ■ prove 
his iheorv that ancient African siilut* could 
have reiiclied the ojast of the \i n-rlcas long 
before Christopher Ixilumbus. 





TRADITIONAL PAPYRUS CANOES ARE BEING REPLACED WITH BOATS MADE FROM IHPORTCO PLinWOOD 
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BRAS^LAMDS PROOUCc FOOD, f INEWDOD AND MiOICINlS. AS WELL AS MANY OIHER GOODS AND SERVICES 



(INTRODUCTION ) 



* Stntw Olliccr. Crasitand anO Pattute C'ops Croup 
lAGPC). FAO 



The grassland ecosystem in the Lake Chad 
Basin plays a very important role m the 
everyday life of its inhabitants. Its area in 
the four nparlan countries is more than half 
of the total land area 162 percent, 
corresponding to 2.5 million km ). Just for 
comparison, the area dedicated to arable 
land and permanent crops In the same 
countries is less than 12 percent [OM 
million km ) ■ ' . 

Grasslands provide feed for livestock, 
habitat for wildlife, and firewood and 
medicines for people. They also represent 
a genetic resource for crop improvement 
[many food grains such as wheat, nee and 



millet originated in grasslands!, protect the 
soit against erosion, provide many other 
goods and resources, such as timber and 
energy, and act as a storehouse tor carbon 
dioxide Ihelping to limit global warmingl. 

Pastoralists have developed different ways 
of exploiting the grassland resources 
around Lake Chad. Some areas are grazed 
all year long, white others are used as a 
feed reserve, enabling transhumant hends 
to survive in the dry season. The expansion 
of agriculture in these areas is endangering 
the transhumant systems because it 
reduces the availability of feed resources. 
At the same time, the grasslands are under 



— { ]eirASstANes 



material 



KDRRIGUM FEEDINC IN W*2A NATIONAL PARK THE NATURAL HAIITAT OF WILDLIFE IS SuFFERINC FROM ENCROACHIMC AGRICULTURE AND PRESSURE FROH INCREASINC 
NUMBERS OF LIVESTOClt 



constant pressure to support a growing 
number of livestock. In the Sahel region as 
a whole, the numbers of livestock using 
pastures ros« from 35 million in 1962 to 1 14 
million in 2002'- . 

Soils of grasslands have generally poor 
levels of nitrogen |N| and phosphorus |P|. 
Above 300 mm rainfall, these represent the 
main limiting factors to the productivity of 
grasslands, while below 300 mm rainfall, 
lack of water becomes the factor that limits 
grassland growth " . 




GRASSLANDS ARE A PRECIOUS SOURCE OF GENETIC OIVERSITT 
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ABOUT n PERCENT OF ORASSLAND BIOMASS IS USED FOR ANIMAL FEED 



( PRODUCTIVITY ) — 

In Sahelian ecosystems grassland growth is 
rapid after the onset of tfie rams and young 
pastures arc rich in protein, vitamins and 
minerals. Growth reaches its peak at the end 
of August and by that time the maturing 
herbage is already relatively fibrous and low 
in protein. As the standing herbage dries out. 
Its feeding value falls. Herbage quality falls 
yet further through mechanical loss of the 
finer parts [leaves and seed headsl and 



bleaching by the sun, which greatly reduces 
the vitamin A content During the dry season 
the nutritive value of these pastures is no 
better than poor-quality straw 

The production of biomass. which varies 
according to the types of grasses, soils and 
the amount of rainfall, ranges from 200-300 
to 7 000-8 000 kg of dry matter per ha. The 
use of this biomass for pastoral aninnal 



feeding vanes according to the composition 
of the pastures, pastoral management 
techniques, grazing efficiency (the 
proportion of the herbage that livestock can 
harvest) and the maximum proportion that 
can be grazed without causing grassland 
deterioration. Harris " suggests that for 
African rangelands the proper use factor 
varies from 30 to iO percent land even 65 
percent in the dry season) of biomass. 
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Haymaking 

from natm'al grasslands 



li is noi rtnain «*<)eiher hav from na(ui~.il 
({rawbiuU \<rM Iriiditiiinally pruducrd (o 
fwJ Ihrslock from Nuitrmbcr tu June, vhm 
malurr and liKiiifird ^» has a quality no 
bciUT than straK Ilowcvicr. there is eiidrnrc 
lo sii)Q(t-M that hav I'mm Ahiicaifna 
/^ununno and RoUhnrltia nallata Wis inade 
on a rr|4ular ba«is and sold at \cr\ hi);h 
pticett un die market in order to maintain 
hi);h value horses in |;(Hxi condition. T<xUy. 
this traditional prartirr has spread and has 
is <iillf(l(Ml fmiti famrum Inrlum, Brarhmna 
ramosa, Pmmsftim prHicrllalum. Cenfhrus 
hi/hmi. Anilnjfiopm piyanui. Trnnia 
glofhidmta. Ahsirarfnii mvUi/obux Kehinorktoa 
sUigniHii and IJatPtloflmi um aef^ium in 
order lo feed the dairy animals and small 
li\'estork that are kepi close to farmers' 
houses ihrotighotil (he srat. Hay ran lie 
seen on louh and in the markets, mainly 
close (o lar)^ sillages 

There is an increased demand for |;oad 
quality hay and hi|;h prices can be obtained. 
Tliis sitKgests that it is well understood thai 
animals pniduce more if they are led with 
KiHid quality hay (yuunf; aiid leafy (passes). 
On the other liand. it is uncertain whether 
the piTKlucers know Ihm' lo make giKid 
quality hay, i.e. to harviest it at a young stage 
and dry it rapidly. In most cases, hay still 
appi'an III hr made ai an osfrmaiurr stage 
in order lo maximize pnxluclion. Ttiis 
le>ull» in a sesere drop in quality, 
parucularly of crude protein, because die 
cell contents are diluted In strucltual 
4'fimponeniK. l^inxrqiirritK. ihr Higrstihilin 
of the hay also decreases and animals 
priMlure les milk and meat 




OEHANO FOR OOOD QUAIITV HA1 IS INCRCASIN6 





TRADITIOMtl HAT 5T0RAGF Fan FFCIMNC ANIMALS IN THC ODV SCASON 




Vegetation zones of 
Lake Chad 



Thrrc arr three main vrKruuon domains in 
Ui« Lake (3iad Basin: (lie Sahetian and 
Siidanian domaint and die flcMxIplains 
I va/TiO in the snMh. Tlir boundarirs 
hriwren ilu* differeni domains Mv no( dear 
cui and are influenced bi' ihe combinaiiim 
<if rainlall palterns. «>il lexlure. topc>);raphv, 
«ib>itratum and microclimate. Fur example, 
in the case of sand dimes vilh a high «>-aier 
inflkration capaciiv, Mretrhin); iniua 
domain with .^)0 mm of anniutl rainfall, the 
dominant vegetation will he \rry meagre 
and characteristic of landv toils. Often 
plants demanding o«er 700 mm of riiinfall 
can be found besond their cliinalic range if 
the soils ha>r a high clay c<mlcnt or there is 
a higher water table in the vicinicy of water i 
ponds and wadis. 




scHOCNcrttoiA cwc(t»s 



I. SAHELIAN DOMAIN 

The Sahelian domain Ls sitiuted heiwcen the 
\m mm and MM) mm isoh\<cts and can he 
disided into three subionc* 

> The nurihcm or desert Sahel, with an 
annual rainfall of Mt-'HH) mm. 

> Tlir tnir" ^hel. with an annual rainfall 
ofUfKMfK) mm. 

> The soulheni or Suclanian Sahel. Mill) an 
annual rainfall of 44HMi4X) mm. 

Most rainlall is rnnceniratrd in the three or lour 
summer months and is insufTKieiit for perniaiieni 
agriculture based on rainfed crops. Most of the 
Sahelian domain consists of a ilai or grntiv 
undulatiitg landscape below <illO m abosr sea leirl 
and conuiins aNiut I 20fl species •'■.of which 
probabh onlv 3 percent are stricllv endemic. 

1.1 The nonhern or desert Sahel subzooe 

This region is chararieri/ed hs s.ind\ or s;indy- 
kMiin soils and repfe>eiit.s (he noilhei n limit of 
luminet paMurrk. The mn«t exlemiveh' occurring 
gras.'Ses are the annual species Cmrhnit hpimiy 
SchofnrJtUia granlis, Anstiila itipouin and the 
perennial species f'anifum lurpilum (which is 
iriiK li .ippreciated liy animalu). Slifngnnlis 
fmnenii and Anitida Mftrrana. Other plants also 
display specilic drought-rcsisiing features, e.g. 
Tritului ofhiutfunii. .\fiiUugii emiana and 
Catliffwiin ronunum. ('.<Ttain plants are evident 
onlv in years when rainlall is above aver;ige. e.g. 
(jilorinlhif vulffiht. which needs plenty of water 
to develop its fruits, which are 10-12 tm in 
diameter. The wtxxh lavvi is clwrHteri/ed hv the 
presence n< S-iharan spevies, e.g. .\rana lorlilii. A. 
latUi and .1. rhimirfgittHa, Cjimmiphom afritamt. 
Sakmlom pmita and lyplailfMia frfmtnhniea. 

1.2 The "true" Sahel mbzone 

The "true' Sahel sub/one recehrs enough rain 
to support graissev but not crops, except in 
wasonallv flooded arc-as. I'his area, which cmepi 
SOO km in latitude, is comroonK called the 
Sahd. Soils are sandv with llai or diine-tvpe 
landsrapev l)rpres.sions - wadU with davvd and 



sometimes siltv soils - alternate with dunes and 
sandv soils. The .irea has a ihornv scrub 
vegetation of the steppe type, which changes 
into a more dense vrgetation when «>ib become 
cbv. A sparse wniA\ laver of trees (not 
exceeding .Kl trees per ha in non-degraded 
are;u| comprises Aratia laddiaiut, A. uyalsmA A. 
uytfgttl. Qmmilihorn afrirana, Ijrplattmia 
fnwUfhnira, Ralan>tf\ argfptiiua, Starrua 
crmsifolia, XcipHus maunttaaa and Catolmpii 
fnnna. (rf-a»lands are dominated b\ anniul 
gra.sses in good rainlall years ( (Inuhrus htfiimu, 
Anitula mula/Mb^ Hragnalis trrmttla, Sfhornr/rUia 
;i;roci/ii and Tmgut htrlfmmanus) and perennial 
species tliat form the bulk of live-stock and 
wildlife teed ihroughoiii the viear if water sotirces 
are available ( Paninim turgiJnm, Siipognntis sp, 
atul Cymlnfiogim vhormtnlhm) -'"■i"^, 

1 .3 The southern or Sndanian Sihel subzone 
This is a transition /one used by both 
pasioralists and farmers who grow millet and 
stiighutn. S<iils are sandy, with ku'ge 
depressions containing clay soils and water 
ponds. On sandv soils, steppe vegetation 
persists and the tree canopy reaches 10-20 
percent. The wocxly ccner is typirallv more 
diversified than in the nurihcrn sub/oiies and 
includes Arana mhtira, A. wnrgal and A. 
raddiana, hiiosligma rriirulalum, Tnmtnalia 
auimnaides, hoiopif afrirana. taidhnhta alMa. 
('j)mlnrtum gitilintnum. /.ixiphus immriliana, 
Ralaniln atf^pliafa. thphamr thfhaita and Hauia 
imrgalmiii. as well as characteristic species 
such as Sfjfrotatya hinra, Bomiax fnifrj/um, 
Sirmilia vtigna, Cmna hiadtn and Tamanndui 
indua. Htnsever. natural regeneration is 
rendered dilTicult by browsing, 
overexploitation and climatic changes. 

Dominant grasses include Arittida iuf.tin«uonti, 
Sfhomrfridia gntnlti. Eragnnlif trrmula. Bnuhiaria 
xnnlkalnua and H. viUouu and Cmchmi fmruni. 
In depressions, where additional water is 
available, and on clay soils. Echinochloa fohna 
and E. itagnina. Pamnim larlum <Tnd 
Oaflylixlrnium argtfHium arc found. On saline 



soils Cuina fmrf^lmsii. /jiiphm mauritiima Md 
Araria ifnffalm\i.s donimalr, and AntSida 
nulahilu, Srkitiiflwrium fxilfxnA Panimm lartum 
wilhsuuid human presMire and Mline M>ik, 

Durinj; the rainy scamn, and for some lime 
aftei u".ird.<, same grasaes exceed I m in height 
{Cmchnu hpann Mui C. pnnmi), Hulking 
walking diffirull for thr tnivelirr when lh«^ <tif 
in Iruil. Some Siidanian Sahrlian annual planu, 
eg. Amtida itipoidfi and Tephimia linfaris, can 
reach hrighls nl 1.3 m. Some Irguminniu 
plants alM) pu.sh ihrmi)^ at thr end ol the rainy 
teaiion (e.g. Imligofnatpp.). In the shelter of 
the lrer%. a line herbaceiiu> flora can develop, 
includin); lai-j;c-lea»'ed Krav'«■^, Mich as ( mrhloa 
tatta. compositiie >uth ja Sdimarput afmatius; 
prostrate plantv such as several species of 
CoD^nlnilareae {e.g. Ijmmnm aiUmii), 
Cufiunelinaceae ur ceilain euplmibias. 

2. SUDANIAN DOMAIN 

The Siidanian diimaiii it vliared b> (larneioon, 
Chad and Nigeria and is characirri/ed l>> a 
sa\-annah-t>pe vegetation. Rainfall exceeds fiOO 
mm. Mai/r, rice, rotlim and vegetables are 
cultivated in a conibinalion of many farming 
sv^tenis. and often more titan uite cn>p per year Ls 
harvested, thanks to the influence erf Ijike (Itad. 

Among the many trees of the Stidanian 
domain, groHing at different levels of density 
depending on util tvpes atid Land management 
(gra/mg, intensive agriculture and tallow, water 
a\~ailability), there arc Araria spp., Anagassus 
IfiiKitrpui. Pmiiui liigloUnix. f jnnftirtMin spp.. 
ViltUttria fKimiloxa and Tnminalia spp. .Among 
llie graMirs are Pmmvtum fmiurllalum, 
Bnuhiana xantkotnua, Arulropaffm gayanm. 
l}imbepoffm giffinlnti. Kmgroslii hrmula, Loudrba 
legurmh »nti Sf/uutrAfrium rxiU. 

S. THE FLOODPLAINS {YAtRi) 

I hesc .ireas are c<insidrrcd vital teed ri-«iurccs 
for graving animals becau.se they provide green 
feed reserves when the rest of the vegetation 
has alirady dried out. 



Some aieas are under water fw dilTereni 
peri<xls of the year. This lai){e ec<isvslem, which 
is ha.sed on the fluctuations of the Lake, is the 
real asset of the l.ake <3iad Basin bccatisr both 
cropping and liv«tcx:k svstems do not depend 
exclusivetv on rainlall. Therefore one or more 
additional crops can be harvrstcd and precious 
feed lesiiiirces hecome available. Tlie time and 
atiiouni of the i1iicltiatii>ns are traditionally 
known by farmeis and pastoralisis. who have 
developed farming and grating inelliuds 
adapted to these water movements. 

The vegetation of the yarn is cia.ssilird 
afcording to the duration of submersion- In 
dericending order of fliKKling. this means gra.v« 
sivannahs, sluub siivannalis with wiKidy species 
withstanding partial submer«ion, and thomv 
shnib steppe iwith little tolerance to submersion. 

Gra<nland species include Amtida muiaMh, 
F.fhnnthlm ininnn, Pnnirum Inrium. H\fHnihfniit 
rufn Isuhmergrd lor longer pt'riodsl, Panitvm 
annhaptislum and, on the water margins. 
ErhinorUm itngnina, Vmva inifHdiila, ('.yprrm 
papynit and either ('.\prrui spp.. Cynodon 
iliuiyliiH and Phragmile\ uu\tralii. Among the 
woody species, Araria sryal and A. fhtmhrtgiiiiui 
are present. .Aqiialir plants in< lude memf)ers 
of the (.Ivperaceae, liUia sp. and Srtlnnia sp., its 
wrll as Phragmiln maunianus and P. atiUrabt ' ' . 
.Nolewxirthy flora includes Spinilina sp.. 
SponAolm sp. and Ssmftham spp.. as well as two 
interesting indigenous water legumes that 
form pan of the Lake Chad ecosystem: 
.\fuliynomne rlapkroxyhm and A. rraisirauli^ 
The exotic Pmsopii juli/lora, which was 
introduced some 4f) years ago, today forms 
thick forests an>und the lake border, mainly in 
tlie Niger and Chad, and is spreading into the 
hc%t rrrcMHinut l;ind. v^-tirrr high'V.Lliie 

I agriculture is undertaken, causing many 
problems for fishermen trying to navigiite the 
shallim waters uf die lake " 



P*STOR*LISTS MOVE ACCOODINS TO THE AV*IL»BllP» Of OSiSStS AN: WAIf R 
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( PASTORAL MOBILITY ) 



It is now well established that, m arid larkds, 
nomadism is the most effective way of life, 
from both an economic and an ecological 
standpoint, because it foliov^s the 
availability and seasonality of grassland 
growth. Nomads combine mobility with a 
deep knowledge of the ecosystem in which 
they live, and this represents the best 
solution to the unpredictable variations m 
the availability of feed. 



Nature itself offers countless examples of 
the need for mobility. Wild animals have 
always known that their survival depends 
on their abihty to keep moving in order to 
find food and water Rants have also 
developed mechanisms, such as winged 
seeds, in order to distribute themselves 
over vast distances by means of the wind. 
Many species distribute their seeds in the 
skin, wool or digestive tracts of animals and 
these mechanisms are facilitated by 
nomadic herding. Annual species need 



sufficient time to produce their seeds and 
should not be grazed before they set seed. 
Perennial species must be able to stock up 
their reserves of carbohydrates and if 
animals continuously graze the pasture this 
process cannot take place. Nomadism 
reinforces these natural strategies, 
enabling plants and animals, and the 
humans who depend upon them, to have a 
better cftance of survival because it entails 
moving over large distances and thus 
covering a larger resource base. 
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( TR ADlTOwn 
AND TECHNOLOGY 

And and semi-and ecosystems pose 
special challenges to which modern 
science has so far provided limited 
answers. They also offer considerable 
promise because of their special assets: 
space, air, sun, minerals and \ovi 
population density. The skills and toots 
required to exploit these ecosystems are 
very different from those adopted by more 
intensively productive sedentary systems 
Grven the correct political, economic and 
social support, and by combining traditional 
systems with new legislation and 
technologies, the potential ol these lands 
can be developed in a sustainable fashion, 
with nomadism and mobility at their core. 
Some examples of ttom this can be achieved 
are given below. 

> Negotiation capacities of nomads 
should be supported so that their 
communities have a means of 
establishing political or family alliances 
for the management of herds, water, 
pastures and markets 

> Troditionat monitoring abilities, which are 
related to water availability, the 
quantification and prediction of forage 
production, the prevalence of pests and 
animal diseases, and the predictions of 
seasons based on changes in plant 
phenology, time, intensity and distribution 
of rainfall, wind pattern and wildlife 
movements, should be combined with 
scientific and satellite information. 

> Traditional communication methods used 
in meetings, fairs and ceremonies, such 
as the oral information exchanged among 
people from the same ethnic group about 
pasture conditions, water availability, and 
animal health and performance, should 
be enhanced by the u&e of modern 
communication tools, such as radios and 
mobile telephones. 



> Oral education of young people should be 
reinforced by modern infrastructures 
which ensure that travelling 
schoolteachers and mobile facilities are 
adapted for the people at whom they are 
aimed. 

> Traditional forms of payment for the use 
of water, pastures and veterinary services 
should be supported by adapted 
microcredit schemes, and traditional 
social insurance structures should be 
reinforced 

> Communal management of resources 
and traditional maHieting systems should 
receive political support and be improved 
through the introduction of simple and 
safe processing techniques tftat ensure 
food quality and increased incomes for 
local communities. 

> Simple tools based on renewable energy 
sources (basically solar energyl should 
be introduced Photovoltaic generators 
could be used to power well pumps 
directly or. by means of batteries, to 
power communication equipment Iradios 
and mobile telephones), torches, portable 
refrigerators for vaccines, etc. The key 
issue is the development of equipment 
that can withstand extreme 
environmental conditions, is simple to 
use and requires spare parts that can be 
made available on the local market. On 
the other hand, sophisticated 
performance and high efficiency, which 
are the most important market features 
in the developed world, are not a priority 

> Mobile medical assistance could be 
introduced to deal with emergencies in 
remote areas 

> Crops and cropping systems adapted to 
marginal ecological conditions, such as 
the production of kreb Isee Chapter A|, 
should be revived. 

> Cheap and transportable water- 
harvesting methods should be 
introduced, together with appropriate 
training for agropastoralisls. 
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C THE SEASONS) 



The pastoral year does not simply consist o( 
three seasons, i.e. a winter season, a hot 
dry season and a rainy season. Nomads 
recognize some eight different seasons 
and they move their animals to different 
grasslands according to these seasons. Like 
their ancestors before thern. the herders 
need flexibility in order to adapt quickly to 
seasonal, annual and interannuat variations 
in climate, labour availability, security, 
family, and the aze and health of their 
herds. Their movements are irvextricably 
bound up with the conditions of the 
grasslands; the quantity, distribution and 
efficiency of rainfall; and the water levels in 
the ponds, wadis and wells. 




Nomadic cattle husbandry 
among the Wodaabe in 
the Lake Chad Basin 

by Nikolaus Scfaareika * 

The Wodaahc - a Fulani clhnir f(m\i\) - 
arc spread nut m'rr many Siihrlian and 
nonhcm Siidanian regions in M'vcral 
West African countries. Those tvho live 
immrdiaiely lo the west (iTniirthfrn lake 
Chad, in ihc Mititheaslern toriier of ihc 
Niger, flml began tu arrive in the area in 
1910. They came in a wave of migration 
{pfwt\ fn)m Damergii in central Niger and 
installed (htiirschi-s in the clay ptiins ol (he 
region they call Katviiui. Tlie Wui£ia6e are 
spiYxili^f I heiirtm i >l' ie<l Zelxi catik-, which 
iIk^ ket'p supplied uilli grass and water by 
continuously moving both their herds 
and their families through ihc sin-annah 
land. Moving is the technique hy vthich 
the WndaalSr apply their s^>phisti( alcd 
knowledge of naluiv and its pmcrsscs to a 
sprrilir t;isk vtithin their pastr)nil c((in<Mi>y. 
i.r. !<■ iiu re.i.s«- herd IVriility. Tliis goal is 
achieved by constantly opiimi^ring (he feed 
situation iirrtntiing lo two ivbled factors. 

1 . Seasonal variation in the resource 
puienlial of the Salielian vnaimoli. 

2. Seauinal variation in the cattle's phyMcal 
condition, which alternates Iram well fed 
to emaciated. 

Sail quality is abo a very important 
cunsideraiiun in this pastoral strategy. At the 
beginning of the lainy season («• Wo), the 
herders movie in a long seasonal migration 
iSaariat) (mm the clay plains {karat) in the cast, 
where they spend the dry scaioti, to the sandy 
dime areas i^xMr) in the v»t«. They know that 
plants will s])n>iii earllit and more quickly on 
sandy u>ils. To them, moving forM'ards in space 
b eqtiivalenl lo moving forH<in]s in time in 
terms of the availability of green (t)dder. With 
die fniil laiiH, lite herb Tnbuius Urmlm ( tuppm) 




ACALF THAT LOST m MOTHER IS FED WITH GCArs MILK tmE WOCUkAftC MAVE AN INTIMATE REUTIONSMIP WITH THElR AMIMALS 



appean. to relieve the exhausted animah from 
hunger Next appears I'rruhnu hijlonu (hehhfrf\. 
Once its shoots havr "escaped from the ground", 
i.e. have become long enoiqjh to be bitten off 
without talking in s.-ind, this specify helps the cuile 
to regain weight after the pi ivatiuns of the dry 
season. The WndhaRe state that, up to the stage of 
tillering, grass is nuich imire nourishiiit; than it is 
afterwards. Ttierefure they constantly follow the 
scalleied rain showers in middle-range moves 
(jjjtnntnO every two or three davs in cxrdcr to supph' 
ihc herd with ner-ht-sh voting vhnois nl (l Ar/&jrui 

Al the height of the rainv season ( nrfMnngu. aniund 
the end o< Julv) the nomitds turn hark east to the 
clav plains of Katdaa. In a series of short- and 
middle-range moves they rmt through various 
ponds (iramrfail and fkir>dplains {knml imuaivm), 
where the cattle build up weight with the 
now ripe grass species KthtmnMoa lotona ( tdfimr 
ngmngona) and Pamrum tartum (kaiutytuni) . On 
elevated plains {kaiati and flat s-ind layers (^poM) 
people and animals find dry places to rest. Alsfi 
growing here is CJiUms priruhi (grmal dimat), 
which the \V(K£ia6e conuder a deiic i<i(H and 
nourishing fodder grasv for cattle. Moving into 
the clay plains has at least thiee advantages. 

I . The soil has a high content of sails and 
minerals, which cattle get directly Irum the 



plants. There is no nerd In feed natron 
(iimun). Tlie concept i»f "ptwer" ( mtamim) 
refers to the particular nutritional value of 
plants on clay soil. 

2. Grasses grow somewhat later and more slowly 
on clay than on sandy soils. Moving to clay 
therefore means that henls keep feeding on 
grass that has not yet come into ear. .Moving 
backwards in space b now equhalent lo 
moving backwards in dme in terms of the 
availability oi green fodder. 

^. In the rliiv pUins there are vvrral hrrlw thai 
supplement the grass. The VWxiiuifve ritnsider 
them ballinfum gimr, "something that help« 
the gia.«s', and cite (he folkiwin); as interesting 
species: Indtgofrra hoikUfllfn {/aa 'nomaahi) . 
HfUoltxipium mttU/olium (yaharrlu). Cundnu 
mfia [yamHuruunvl) , CohrynlJui atruUus ( layol 
guiuuiru rimni) , Ipomoea \ frltnUala ( amav>M\ 
and (janhirus oUlmiM/triiirtu (Uujo). 

By the end of the rainy leaion the WMfiui6e 
achieve the balance of ihctr herding succetn. The 
cows should be wvll fed and, as a consequence, 
ready to male (naggr ho'oia). Every cow covered 
is registered as a bonus by its happy owner. 

During the early dry season (^aauoti the 
Wodaafie eagerlv look for a special product of 
the clay plains: the rctidish gleaming grass 



Intlltiii lib Klhniilii|{ir iHtit AlnLitluitirn, |<iluiiiir« (;ii*nihrTK4.'nnmiliil Miiiiw, Cmikim 



(cillcd kuntfrtn) (liiit willieir<l a( itit- siaf>e iiT 
rillrriii|{. Ma>inK short and c:uT\iii|; ni> car. The 
hrrdmi «talr lhal. in the cair of kumffni a 
shdrilall of rain prcmamrelv inicrrupo ihr 
\c|>i'Utni' cnlr <ii i^uM. TtuM. brlorr iitining 
into cur and \ihcn Mill hiifhh nuirilioui l» 
cattJc. il is pn^rwd naturallv to the 
psntnralUw' bmciit. 

Alter the rarh dr>' M-aMni (ai the end of Oclobcr) 
the linic i>r abundance oitnct ti> an end. The 
pntKh drv (1UI and the Wndaafir han- In rrvtrt ti> 
wcllit in (irdiT ii> Mip|>h herd and luuucluild wid> 
water. Prtitein-rirh fre^ liriddrr. or kumfrrri is no 
hiii|;ci availuMr and the aniinaU liaw to on 
dr\ Kravv Tlit-N fitw have In t<>|H' MUh |H'iiiMls 
of cold ( MimWand daUmndt, Unm NinrmbrT to 
Fe>H'iiary I and then lieal { <mfu iuid Iniam, hiitn 
March to Mav). The henlcr*' uvk shills from 
getting their animalt into «hapc - a prt-ronditiim 
li> nialiii); - to Kilting ihriii thnnif;h (he I'nddei- 
[XMw vauin ifrVdnti nn'h Viilh llie UmeM powiljle 
Mei^hl liiM. Tlic ni>m.Ml« llicrt-lorc liinil the i:ui|<e 
of ihrir movrmenis in order not to rxhaiiM the 
IwaMn. Th<■^ explitil the ikiMukcLiimI aiiHind a wW. 
mcning in tmall stime^ I w1li)t\ cvcr^ sc\rn to ten 
daw Onh v>1icn ihe pasture n conipletel) uwd up 
uill ihn' undertake a iniddkMangc mcwc (pmisali 
in Older to rcadi paMiirr aniiiiul aiioilui M'II. 
Duiini; the ci>ld pt-iiod {iliMmniU) die WutCtalx- 
l(x>k fur WMtdy deprrsiuns (luggimi to jiiicld 
the herd timm the chitiv wind. During the hot 
pcritid {smfu. bafmo) thc\ «ft up camp on open 
plains in order to catch any breadi ol ircsh air. 

The herders attach );reat importance to salt»-tree 
brimsin}; during the drv wrasiin. It is tfahaltmfim. 
something lhal conipleinenis the utapte food 
( iiTiaiiH'u) of cattle gl asv juM as a mreeii satice 
coiiiplenients the millet p<irri<l|;e ol liutnaiiv 1'u 

tin- Wodaafie, Snltvutorti pfnifa (kawi.\i). ta-llirh i* 
widespread in Kawlaa, is the best tree for 
brim-siiii;. Other interesting <fahalimfum species 
that diev meniMjn are ijsdiiba fanruna { kamtinr{\ 
and SUtmut rntisi/ofia (wntnu). The dnappearance 
<■( high-qtialilv pasttnr is marked nut «inh by the 
calde Iwowsing uees but also by the practice of 



viaU'iiii>; the In-aMs onlv t"\ei> vfimddav [ilrf^i 
kamka). M lir« the rHiiced wali-r intake prcw-nts 
the cold wind troin "sci/ing" and 'striking" the 
aniin^tls. Exceviive intake of walei Mould lauH- 
distension ol the stomach and e\enliially le;id lo 
a loss of taeight. During the hot drv seavm the 
\Vniiaa6e continue lo water the herd only every 
secrmd ria\ and cnnseqnrnih ac rept lowr milk 
yields. Thes s^iv iliai in this vtav ihrii callle gain 
weight more qiiirkh tliiring the next rainy v-iLson. 

Bv the end of the dry w:a.snn (hi>m Mav to 
June) |>asiure iM-ioiiies vel > scarce ymhm 
uvaiti). There arc some tree resources lhal can 
relievt' the caitle"* hunger, but thev can newr 
replai e grass as a simikc of eneigv foi aiiv 
length <ir lime: the young leaver of nov>- 
budding trees, such as Buvia srnefttlnww 
{amjahi), die fruits of Mtimiii nmufolm 
(inivnr), the palm frtinds nf H\phun\r ththaita 
{grUimfi. ihe n«miers tif .Iraoa jrwr/ (fiuKil. ihe 



foliage and liuils of Xiariu ailmla ( u(\AjI and 
the leaver of Diosfnnn mfsfHltjormn I nttii). in 
the I9l0v. when lite Wiidaabe disioverrd 
Kimilan. il ap|H%ue<l lo be idral hushlaiiil for 
callle. Now a conibiiialioii of rediicefl rainfall 
and intensive pasuire usage t>\ many diflereni 
gniups of herders has changed the siium<in 
i lhe WiKttafie w ItMr mmlii. "ihe bush is 
<leafl"). Siiiiie highlv valued grass sim-cij-s, 
notabl\ Afidiufingim gaytHUk (m^r hmn\, Itave 
liecome extinct. K\en more serious, in many 
>ears ih<Te is not enough gravs hir the herds to 
sulfite, t'nder such (ondilions ii is of ihe 
highest priotiiv fur the nomads to hau* access 
lo areas <if relreal. These aieas aie die stale of 
Hoiiiu viiilh ol liie Koiiiailiigii-Vilit' in 
northern Nigeria, the dry l.ake (3iad Basin 
(.Vom/i'l southeast of BtMso, and ihe dune valle^ 
Uillia [l)iri%aauiil). which stretches in a 
norihuesierlv direction from N'(iu^mi to the 
iiiiissifofTermii "'« '"*»"'. 
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Wodaabe principles of 
animal nutrition and 
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PRINCIPLES OK ANlMAi N LTRH ION P,\iTOR.U. l ECHMQUES 



Fresh grwa fodder (*mta# is beoer than 
dryMder (^teHAnn). 

Ad|iM die Clinic*! nunco froni dry lo fffKtsi 
faddcratihebc g i nnt ngoftfic raim- season 
(naggr Aonima). 



Lengtbeoing green-fodder period (ndimi^;)hift between suddunet and do^piuM by KMond 
migndoii (tartil). 



The 



value of grut U best before 
it has come into ear. 



Look for what anknaN liVc <imi avoid what 
eoHH reduce diek appctiu- <, panicidariy a 
had smell of Jiity gia s s) . 

Succcaively exploit floodplains and pimds 
for I'mtkum latum and tMnochlea rolona. 

Some species of herbs and creepers help 
gm 10 noMrUi the caide (MKaAuifKiw). 

Fodder pUnt.i ol ihr \.imv vpci ii-i (,m \ 
Mid) regard in ilicit tMHiliion.il v^iluc ;i\ 
detmnhied by (he ciinicn! nl iintiri.iU. uli 

LxplcHi dr) but [miliin^h shorl grm ot the 

knndccrtijipe on nh' and mhieiai^ich spIL 

SuppU'ini nr .ieuI pom fi>ildt*i li\ 
ull-cuh Ut t > {itahattmfum), hkH m 

Ssfcwdaii peam {kataafj. 
Dont let animals he canght by a cold trind. 

Adjust to poor ladder by icdudng exeriion 

for .inimaU. 

\li|llsl tjll.iritlK l>l K.llt I |4I It'lilit t il loftlU I 

qualin and qiiamin, iln u li\ [ni ii.inni; Im 
laM >rt-i(»lu ^ain»d^lMn^,' tln' r.uin >r M>-.n 

Caulc cannot sur\ivc lur a long pcnitd 
wMkmi grass. 

Their m.c. .tU\.(\s hi' ,) KiiirT [>,isrurr ili.m 
the one being used at the mumcnt 
Canstantl)' look out for die better. 

Pwtflirr niiaBly rin m-\v\ W- lulls .i^M ^m-iI In 
die herder's inspection. 



Feedhw namn. tridch has a la a aiha cflecl: tw a H w tor die ttamrinimi hciha Amia aUdHMa 
{Hmffn^aniAlpiaapiamxtl^alhtsigikii^'m) - these may prmide die nhrofcn dial die rumen 
bacteria need lor pniceani^ the now hi^^ier qumdllct of ceUuloae. 

High rirqucncy of mIddlMingie mown <gaMis«l) on sandy toD foDimtaig dw ntai <liiH» itaifi). 
From sand back to cbqr (favtsQ. 

High lK(|iicney of camp liie traniTen. 



High flrcqjUMcy of ihorMang^ amp liie tmufcn (ssMi). 



Staying on clay plains during die laie taJny and eariy dry s 



('M-n<-ral<hi>lri'iif cIa^ plain ihinih (hmijghyeailysgBOiial u ii p ai liu w ( f la a rt il ) ) 

nil}(i'alion Ironi ccntr.-il .N'igri (pmil). 



.Middle-range mm« (gouriwtt bctwrrn. and sbormnge moscs within, pasturelandsof dwday 

pbins(to2). 

(,< n. i.,i , hr,H, ,>t I i.n plain ihimtt ihroitgh ywHy swsonal wyatioii (ftwrtsQ and hi w oric 

nu^ratiiin Ikiiii (t tiiial Nigii {prnJi- 



Camp site mnslien (ssdlsO between woody depmiions (ii0M). 

Shortrange camp site adjustments (tDdsO around a single well during the dry seaKm. 

Waiciing ilic aiiiiiuh only every M-mnd da> {dt-giii r kmiilui). 

Ik-ing prc-parcd lu move to mnn ol retreat ^tiornu, lake Chad &i!>in) in case ol drou^L 

It Mil.; Ui ^rT .1- mil. li int' n iii,ili' ■!! im [),iMi,iii-land* .i>. p<is>.ihlf In lirst 
herder and then pcnonall) inspcaing promising areas (iouKuiufa). 



Kf-<'|iinK Iu'kI aii<l iiniix-iinid iimhiii- in ukUt io judgie paUHfe 4|ualiiy 
(o It (milk production, ctMt, brcadiitig, etc.). 



4 «o ]• 
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PASTORAIISTS USE « COMBINATION OF TRAOITIONAl. AND MODERN VETERINARY PRACTICES 



r ETHNdVETERINARY>^ 
REMEDIES I 



For centunes, pastoratists have observed 
the effects of treatments based on native 
plants and natural resources on their 
livestock when they fall sick Today many of 
them use a combination of traditional and 
modern veterinary medicine, depending on 
the condition they are treating, their own 
financial situation and the availability of 
imported drugs. 

It IS a fact that ethnovetermary remedies 
are often the only ones available in remote 
pastoral areas, where imported drugs 
either fail to arrive or are too expensive. 



Statistical information on the percentage of 
pastoralists usmg ethnoveterinary remedies 
IS not available, but there is no doubt that it 
must be very high, if only because, today in 
Chad, over 80 percent of the population still 
uses traditional medicine for human 
treatment. Although many pastoralists 
combine the use o( traditional and modern 
drugs, collaboration between veterinarians 
and traditional practitioners is still erratic 

Since most information is transmitted 
orally to the younger members of the 
families, rather than being systematically 
codified in written form, and because the 



types of treatment may be very different 
according to animal breed, season and 
plant availability, it is quite difficult to 
collect information in a systematic way 
and to test the effectiveness of these 
methods scientifically. 

Some efforts have been made to cross- 
reference traditional knowrtedge to scientific 
classification of diseases For example. 
Maliki ' has described three Wodaal^ 
disease categories: 'hot ". "cold~ and 
"contagious". An animal with a "cold " 
disease stops grazing and does not gain 
weight, and l^aliki suggests that (his is 
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because of parasites and nutritional 
deficiencies of pastures. On the otfier hand, 
diseases thai the Wotfaafie call 'hot" cause 
quick death and couLd be endennic, such as 
anthrax and blackleg. 

Some 2i0 references related to 
ethnoveterlnary medicine are listed in the 
annotated bibliography of (*1athias-Mundy 
and l^^cCorkle ■ ' . many of ihem based on 
long years of activities with farmers and 
pastoralists Descriptions of medicinal 
plants and their uses for traditional 
vetennary medicine in sub-5aharan Africa 
have been prepared by the International 
Prelude Network. Subnetwork "Health, 
animal productions, environment" ^ "', and 
a databank related to sub-Saharan Africa, 
with some U 000 cards related to plant 
species, country, illness symptoms, recipes 
for the preparation and use of medicinal 
plants, and animals treated (cattle, camels, 
poultry, fish, pigs, etc. I, is available on the 
Internet " "'. The information recorded 
comes from scientific articles, books and 
congress reports. 

Ethnoveterinary medicine deals not only 
with drugs and treatments but also with 
folk beliefs, skills, methods and practices 
of health care of livestock. For example, 
Nigerian Fulani appreciate the role of 
insects in the spread of disease, correctly 
observing that sammore (trypanosomiasis! 
IS linked to tsetse-fly bites ' "'. They also 
wash their animals with an infusion of 
Sesbania aculeata before passing through 
a tsetse-fly belt. Fulani responses to foot- 
and-mouth disease are to move upwind in 
order to prevent the disease from 
spreading, or to move downwind in order 
to expose their animals to the disease so 
that they become immune ■ ' The Fulani 
know that they must refrain from grazing 
on pastures infected with endemic 
diseases, such as blackquarter or anthrax, 
for two years, 



It is important to note that many 
ethnoveterinary remedies are directed at 
prevention rather than treatment, 
evidencing good management of the herd 
and adaptation to environmental conditions. 

As in Western veterinary science, not all 
ethnoveterinary practices provide effective 
solutions to animal health problems. 
Ethnoveterinary therapies are largely 
ineffective against infectious diseases 
such as rinderpest and foot-and-mouth 
disease. On the other hand, many 
ethnovetennary techniques seem 
acceptable and may, on occasions, prove 
effective, even according to Western 
standards of medicine. These techniques 
include obstetrical measures (e.g. the 
Woddahe, using a razor blade, cut the 
perineum of an animal that is about to give 
birth if the birth canal is not sufficiently 
wide), rumen trocarization in cases of 
bloat ■ ' , and lancing of abscesses, as well 
as anthelmintic treatments, correction of 
physiological malfunctions Isuch as pH 
imbalances in the rumen), wound care, 
basic surgery and treatments for skin 
diseases, nutritional deficiencies, 
respiratory illnesses and insect damage 
(e.g. fires are lit near the animals to 
control insects! • " . 

All the experience related to traditional 
veterinary medicine cannot be simply 
ignored. Additional research and 
development in the field of ethnoveterinary 
medicine are recommended because they 
could well contribute to the enhancement 
of the value of grasslands and the 
promotion of low-input, sustainable 
agropasloral systems The knowledge and 
use of ethnoveterinary medicine should be 
further documented and efforts made to 
evaluate traditional prevention and 
treatment practices scientifically and to 
combine them with the use of scientifically 
established pharmaceutical products. 




TRAOITIONitl MCOICINES FROM ORASSIANQS SOLD AT 
THE MARKET 



How to treat 
cattle diseases 



Interview with 

Mai InoiuM Mai Manga * 

*I own more than 500 head of Kanuri 
raitlr, which I rare liir and vaccinate 
with tniditiunal methods tlial jpve 
excellent results." 

'Fur an animal with hoan probirms and 
Internal lMein<trilia);e> caused by rights, v«e 
burn some nautin (Midium bicarbonate) 
and siuil it deeply into the animal's noK, so 
thai it hreaihcs it in.* 

*For pneuiiHinia. we have no vaccine, If an 
aninul catcher the disea<>e. Hxf kill it and 
rcmtne tlic intecled lun|;. Hie lun|; a soaked 
for three dayii before being cut into small 
pieces. Then the whole herd U vaccinated in 




ACCOflCING TO UAI ;NaUSS* MAI MANSA. PREVCNTION (S BETTER 'HAN CURE 



the following nav: a cut Is made on the muzzle 
erf the animal and a piece ol lung is iasencd in it 
and kept there for three day's. The vt<nund swells 
for a further three days. The piece of lung is 
then leinirvfd and tlie vtxnind iv muteri/ed with 
hot nietul. If the piece of luii); is not removed 
after three days, the animal's head swells, it 
goes blind and dies. Mv animals treated in thb 
«ray are vaccinated against pneunHtnia.' 

"\Vc also vaccinate animals against anthrax by 
cauterizing nvo parallel lines on their skins at the 
leviel of the kidne>«, one on each side nf the animal.' 

To pruteci aninub linitn peeleurelkHis, we pound 
Ircsli garlic in a rup of fresh groundnut <iil. This 
diMe is rnraigh lor three aduh animals. 1'hc oil and 
garlic mixture is diluted in hot vtatcr and the 
anim^ils are made lo swallow the solution - the 
animals' imjutlis are fuiced open and tl)e liquid is 
poured into tlic hack of the nvjulh. This inatment 
is repealed once a vccck lor three H«eks.* 



If an animal gets a thorn (mainly firtmi Ptmepi^ 
it should be treated with (jitotropti milk. 
Three days later, the thorn comes out and 
leaves no infection.* 




HERDERS CARE FOR THEIR ANIMALS AND TNCAI THEM 
WHEN NECESSARY IN ORDER TO PRESERVE THE HEALTH 
or THE HERD 



* ( jBInn ChirfiirVduginl, iIk Niftrr 
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Making butter 
with the Wocfaabe 

12 October 2001 
N'Gortogol, N'Guigmi, 
the Nig^r 

Wc arriitr at die camp of a Pcul WodaaBr tamily 
before dawn: the air is cold and the light grty. 
\(c are led by (>orgifl Birima. a mell-known 
Wodaulv )(iiidr, whn MMiU'd dimn \'ears ago in 
the nearly tillage of Kiibelewa. At one point wr 
left the asphalt and then, utilhuut a ruad, without 
a track, and with no apparent signs, wc arritvd 
at the camp. Thev are all sleeping except, of 
course, the mother nl the family, who we sec 
leading a ralf in search of fresh foliage. Though 
Gorgio had pre\ioiuh' made arrangements for 
us to document the pn-paralion <if butter, we 
do not wish to Intrtide. Sn we park at a 
duiancr, in order to allow the family memlHTs 
prisacy and time to gel reiidy ai their own pace. 




THE CALF IS BROUOHT NEAR ITS MOTHER IN ORDER TO STIMULATE MILK PDODUCTION 



We notice that the camp is sirtually dKided into 
two sections: protected b\ a bushy sand dune is 
the area where the family lives, while facing ii is 
the work area. The separation is marked by a 
long rope Hxcd lo the ground, to which about 



ten calses are tied. In the middle are the 
smouldering remains ol a minuscule open fire. 
The living area is defined by' a bed with » 
canopy, where, on our arrival, the two ytiunger 
children are asleep. The older members of the 



r-^K 



VERY EARLT IN THE HORNINS 
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IN WOO«*Bt SOCIlTt. MILKING IS PiRFORMlD 0HL1 BV WOMEN 



lamilv apparrntiv Ocrp on m.\ts next to the 
i>fil\ Ih-<I Tin- Uihet, a» <»" guide point* oiii, 
rcs|iccl> ihc spacr m i apart fur the older 
daughicr. Oy.U an inviublo line M-parairs the 
fliiijjiiii I s "mom", hul the father lakes rare 



never to step o»rr it as he mnnes around. At the 
foot of the bed, piled up tm a platform, are all 
the kitchen utemih fur itie pitNluclion uf die 
butter: monK' eaifbtuv (|;ourds) cd'all sizes, 
man)' of them decorated, includinj; the ladle. 



the veiiwt for milking, and the f/mrd with a 
stopper of vtxnrn fibre for storing the milL 

T1)e faiher |;;ets up from hii "bed": one animal 
skin as a maL another 3S ccKcr. Next Ui him. uitb 
other hides lin co\ers, lie the twi» older sons. 
The man puis on ius clothes and comes to greet 
us; his nami* is Hiiha and. liU- mrisl nomads, be is 
tall and liuiky. We )>ei aniiiainied. His wife's 
name is Sun: her noble, dignified face, 
softened b\' a shy but lively look, is ihrom-n inio 
relief by the black of her riotbing. There arc 
four children: the Hrsi, about ten years old, b 
named Peruji (as «iv Hilt learn only later, since 
iradilion r(»rhids pronounring the name nf the 
rirsi-txirn until adulihtMid); next come die iko 
girls. Bamo and Tulxi, and Tinally the yuungest. 
oncwar-old Bandi. 

Tile older boy goes to fetch the calde. which have 
been left gnuin^ nearby during the night The 
mother, Suri oiniinucs to look aher the caKcs; 




OAUSHIERS HELP IN BUTIt« PflODUCIION 



Copy, t J 



Ibim> .iiul Tofinkvp wvin In i>m- vnaQ lirr: 
Btilia. llir f.utirr, prrp.ui-« tra; »ik] HLiiHli sinfn 
pcai't'liilh in hbi hni. In the tnA.gi 'Men liittii 
which sfciwh IIckmU mrr uv ihc wall i.imih wms 
in cxM in 4 <lrrjnv)ilkr, h;i|i|A limha^ 

As the herd rriumtfnnn <hc- pa.uurr. tlu- conn 
Bppnach «|x>nunr<Mnh Sim imiin the r.iht^ <ine 
bt'onc, m uitlci ul anii.il. jihI lrt» them Join tlirir 
mathm ui aicMr. AAi-i .1 frw pulb st the 1 uMrr 11 > 
uirk ;i rinip of initk. ihr rati. Krtiily but lirnily, a 
piillrti awn by Siii 1 She tics a rope ar«niii(1 thr 
nm's hiiul Icjc^ .nid hi');iii\ iiiiIKin)(, cr> <ii< hi-cl ai 
ihr »idr, ahuf mi undn' ihr belly of tli< .mimal, 
hoMinx iIk' I-ui;<' Kinird iiKhily briho n hi-i li-yi. 
Ulth i.ipKl iiMiwiiK'niMil her h^mcN. Sun ilelllv 
squint the milk inln (lie wailiii:: < .lUbiuh: it 
seem* like a ininitle, e\en 1 li' mgh the qtianlil>, 
compared Mlh what S'< .m iivd to. is quite 



meaKTf. To help hei mother. Raino kiTjw the codi 
(aim Im MTJidiinK it luidcr its tjil. One .iJtn the 
iMher, Stiri milki ;ill the rriMt. ittinK the >anie ritu- 
hiih ruch rail, which runt to Mirk a dnip nl 
milk and ihu'v prepare the tHidei foi milking. 

.Mier receiting milk imm about ten ctmx. the 
ralaho-sh Is lull. It may contain I or j> litrrv vihkh 
includes the sirld Irom the pret ious r^enitig as 
Mell. Some irf ii will be dnmk hffn away: the 
KiHiid Is |uswd friHii n>i>uth to mouth. Tliis is 
olten all thr famih vtill hau- in the was ol 
siisirnam r iiiuil lAeniii);. Tile teiDainder is 
poured into anoiher seuel. which is rlcMcd witli a 
siop|Mi and pLiccil niinlv on the vindv ground 
For .1 ^oikI 20 iiiinuies. thf (piuid is sttakeii iwtk 
and forth with a rhythmical mcnemenL until 
thr milk, as if b>v iniigic. sulidilies into creamv 
uhiir hiitier. ( jrefiilK kept in the calabash, ibr 



butter viill later lie taken In ?Miri to thr niMi«-st 
niarket, wlieie it will be lurtt'ieil loi niillel 01 
another rereal. Meaninliilr, triih the but trace* 
of binicr thai have remained at the bottom cil 
the calaKish. Siiri «iils her <lau);hter Bamo's 
h.iir. Ic-jviiii; the small pUils suit and shinv. 




A STAOf IN BuTTfR PBECASitlON IME euntB WILL 
THEN BC SOLO OR CJCHANGEO AT MARKET TO BUY 
CCRCALS AND OTMEII COOOS 




BANn. THE SMALLEST CHILQ. HOLDS HIS PASTORALIST'S STICK 
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"With this drought, 
cows no longer 
produce milk 
and hunger has arrived 
in our encampment. 
But the market 
is killing our animals, 
and not the drought. " 
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^ BmmI on work done tor th« Ctntre cooptritton 
tnttfnjthMOir on rerchorch* »^foncjrui\ut pouf to 
a^v*iOp!pefn^it \OfiAS)\ Toddy Dommiou** Pt^c^her^jlr 
15 the Difeclor ol the Barfau dn r^uoutxrs gcnefjgun. 
Pans, Francs. 



THE BEST WAY fORWARD ISABALANrtytrrttfcN Dt »'t I O^-'Mfc N ' 01- iHt AMUiLS AND MAINIENANCC Of TME ECOSViTEM 



INTRODUCfTOir> 



The impact of human beings on the 
environment, and the consequent 
modifications of the genetic structure of 
animal populations, should be seen as 
part of the development and evolution of a 
given breed , It is not 3 question of 
answering for. or justifying, the negative 
impact of human behaviour on the 
environment. It is more a question of 
remembering that human beings, animals, 
plants and the environment are all 
inextricably linked, and that the wisest 
option is to manage all of them in the best 
way possible, given the knowledge and 
information that we have at our disposal. 
What IS vital IS that animal breeds be 
allowed to develop on the basis of the 
needs of human populations, taking into 
account the constraints of the environment 
in which they live. 

Conservation by management means 
submitting a sample or the whole of an 
animal population to controlled genetic 



modification with the aim of maintaining, 
using, restoring or improving the animal's 
genetic resources to meet specific production 
goals. In fact, the most effective way of 
conserving genetic resources is often to help 
farmers develop iheir breeds and make fuller 
use of them Generally, in the case of Africa, 
the criteria for improvement will be 
quantitative, since animal productivity 
remains weak and the imperative is to 
provide food rather than to satisfy demands 
for a particular taste or fashion. Criteria for 
quality which may be valid in the developed 
countries - such as the composition of milk 
or percentages of fat in meat - are 
currently of no interest because such 
values have no commercial application. 

On the other hand, some features must 
be preserved' during genetic 
improvement if the products are to have 
any commercial prospects. That goes for 
the colour of Tabaskf sheep as much as 
for the chickens that are used in 
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HUMAN BElNCS. ANIMUS, PLANTS ANO THE ENVIRONMENT ARE ALL INEXTRICABLY LINKED 



sacniices. When it comes to breeding for 
meat production, the build oF the animal 
IS of prime importance, since il 
determines how its meat will be cooked 
and eaten. In cultures such as those of 
most European countries, where time Is 
of the essence and meat is often served 
grilled, it is useful to breed animals with 
well-developed muscles so that the meat 
will be tender. In Africa, however, where 
food IS generally cooked for a much 
longer time, the criteria for selection will 
be very different. 

In all cases, the physical environment and 
the economic, social and cultural context 
must guide the choices made about 
conservation. It is clear that, in an 
economic system where there is very 
little input from the outside, the herder is 
alone in deciding upon his objectives 
when il comes to maintaining and 
developing his animals' genetic 
resources When a country or a region 



has a very weak agricultural information 
exchange system (i.e. no means of rapid 
communication and no organized 
marketing network that would enable 
producers to learn about consumer needs 
outside the Immediate arcal. It is quite 
natural that animal populations should 
develop according to the needs, habits, 
constraints and specific circumstances of 



* In lbs chapler, 1h« vrard 'farced' wU be taken m ils 
bfiMdMI sf nso It may rtier to isoUted brvids that 
been mlt tludied and «Ku>neni<4 AltetnMncly 4 m»f be 
used to deftcnte populatcns, famibes v sufa^mitaes thai 
appMf in ivry tewi docunwiU b«<auM vtiork on Ihtir 
(la»4if<aiiO0 y«« 10 be lompleied c. 1 wme Nj* 
not even started /ire the qoat^ kept try Arab. Uoan&h Tuareg, 
5«ih*lian and K^)**^ larders aAl diir#f«ni'* Arid wh4t About 
the Logoiw pofti'' For th» sja* o» clar«r. the vnord trtt^' 
wU be used to describe all ol ttieu 

^ A3 tar as ttie terrn 'conservation' 9oev. we are usinq ttie 
deliruiion (iwtri in the IVo'fd Slrffffy lor CentmtKtn. iidiich 
wn prepared by the World Conservation Unnn IIUCNI. 
t09etti«r wMh the UrMed Nations Educabortal. Socniihc and 
Cultural Or^anuaton lUNESCOl. FAO. tlia UM*d Nations 
Eftntoivnem Profiamme lUNtPI and if* World Wde Fund 
for Nature IWIVT) In \t*t cof^ert. conservation rrieans ttte 
irianagement ol the biosphere. Mlh Itw *m ot f^Mtraning the 
rruiimum advanlA9e lor the prnent generaUon. wMe bein^ 
cacvtul to maintaet its potential, so as to be able to incci the 



the environment in which they are reared. 
Taking into account the major differences 
that can exist between habitats, climates, 
breeding and production systems and 
sociocultural conditions, the best way 
forward is to find as effective a balance as 
possible between the development of the 
animal and the maintenance of the 
ecosystem on which it depends 



needs and aspraliorv of future ^eneratons Coniieivdiion ts 
tharetere a positive concept, which includes the preservation, 
nuMMIenantt. MSUmabl* UM, raUorMion and impnvinient 
of the natural erwmnmefit 

^ Strictly vpeaKing, preservation' meant isolating a 
san^le ot animal genelK stock and mainlaimig it in an 
environmorvt in vHhich there can b* no nsli ol Human forces 
maAinq any irrwersible qenetic chanqes This process can 
be undertaken in sifu. wtwn the aninoals are al rre and living 
^ Ihpir rulural habitat, or ex situ. Mt>f n the ^pec^m^ns are. 
lor eEampta. presarved cr)io9anicalty the latter is a lar 
more staK concept than me l«rm«r. which requires 
rsolation but does not rule out chan9es through 
dVMiopmani or m(ut«n 

' Ta^iasAns a Muslim feaot that commemorates the bibt<dt 
episode ct Abratums sacniico God had told Abral\arT« lo 
sacnKe his son Isaac in order lo test his «9ilh H« Mas jusl 
about to do thrs wtien an anqet appeared and ordered him to 
kal a r4m instead The feast is held two lurur months ar>d ten 
dars alter the be^nning o'l Ramadan 
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( THE ENVIRONMENT ; 

The diversity of animal types used tor 
livestock rearing depends to a large extent 
on the different ways in which people use 
the anin:ials and their products. Today, most 
non-food animal products play only a minor 
role when it comes to global markets. Most 
energy comes from oil or coal, while most 
fertilizer is made from chemicals and most 
fabrics are of vegetable or chemical origin 
In some countries, however, these non-food 
products are still highly important - dung, 
skin and wool are all significant by- 
products from livestock and have 



considerable value for their owners. 
Animals also represent an important capital 
resource in countries where a reliable 
banking system is often non-existent. 

Foodstuffs obtained from animals - such as 
meat, milk and eggs - have no chemical or 
industrial substitutes, and these tend to 
constitute the mam products used by 
livestock rearers In some cases, they can 
be partly replaced l>y vegetable products, 
but consumption levels will vary widely 
according to income, availability and 



customs. In sub-5aharan Afnca. most 
livestock breeding is aimed at providing a 
combination of products at any one time - 
such as meat and milk, meat and labour, 
meat and eggs, or meat and hides - to 
which must be added the social and capital 
value of Iho animal. 

In all cases, soil remains a determining 
factor when it comes to choosing a 
production system. In the Lake Chad Basin, 
there are two distinct systems: a dune 
system and an island system. 




AT ri U I HI MMMMSI. Mil KISC. Tltr Kl Mt> M, Muvf a f Ul/ UUA?INU AT Ni CHT TAL L . I T UATHE ftED TOQCTHER. AflMf ISLiTTUWAIrlJUFF 1S%euTi.ANCJrHb ANIMALS AR£ LEFT 
TO GRAit ALL NIEHl 

> > MGHT: THE WCT ENVIRONMENt OF THE LAKE SHORE IS A PRECIOUS SOURCE OF FOMAOE FDR ANIMALS AOAPTEO TO ITS PARTICUUR CONDITIOMS 



THE LAKESHORE ENVIRONMENT 

Herders make good use of the pastures 
that are adapted to the particular conditions 
of the Lake Chad area Livestock are moved 
here mid-mornIng and left to graze around 
the edge of the lake for the rest of the day. 
Before nightfall the herder lights a fire and 
gathers his animals around it in order to 
ward off insects. When night closes in. the 
herd moves off again to graze until dawn. In 
the morning, when the herd returns, the 



herder milks the cattle. This method of 
nocturnal grazing is also found in the 
Sahelian zone during the hot dry season" ". 

The livestock system used by herders 
depends to a great extent on the 
availability of grazing or agricultural by- 
products, as well as on the constraints 
imposed by the environment - such as 
insects and the existence of islands. 
There are three main types of traditional 
livestock-rearers in the region. 



1 Pure pastoralists. mainly Buduma. who 
practise transhumance on the islands, 
most notably with Kourl cattle, which can 
be considered a pure breed 

2 S«m>-transhumant agropastoraUsts. 
who leave their families behind In the 
villages and accompany their animals as 
they move in search of pasture. 

3. Stdtntary agtx>pastoralists. v/ho live on 
the mainland and own herds that are 
mainly made up of zebu cattle and a few 
Kouri cross-breeds. 
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On the islands, the main breeders and 
conservers of the distinctive Kouri cattle 
are the Buduma. These people actually 
come from villages on the islands, a (actor 
which places them in a unique position 
when it comes (o rearing the Koun and 
keeping the breed pure. However, mention 
should t>e made oi other ethnic groups 
living on the edge of the area, most 
notably the Fulbe and the Gorane who. in 
different ways, may have an impact on the 
future of Kouri cattle. The way in which 
Koun cattle are reared is strongly 
influenced by the environment The 



presence of water and the availability of 
pasture on the islands and around the take 
have all led to the development of a 
particular system of transhumance, 
generally with the following patterns. 

> During the cool dry season and after the 
harvest, the cattle graze in the village 
fields on the shores of the lake 

> During the hot dry season, they search for 
grazing on the islands. 

> During the rainy season, the herds graze 
away from the fields on the dunes and on 
the mainland. 



One distinctive feature of Kouri cattle is the 
way that they move from one island to 
another by swimming - a striking sight. 
Each community of herders owns a small 
number of islands and a parcel of land on 
the shore, and they rotate the use of 
pastureland between them. 

I 

I 

I 
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THE INLAND ENVIRONMENT 

A number of different ethnic groups live in 
the region around the lake; Arabs. 
Kanembu, Kanuri, Gorane and Fulbe. Sonne 
of them have always lived here, while 
others pass through with their animals as 
part o( a nomadic pattern. 

Those wtio are exclusively herders are 
mainly Fulani, although the Gorane and 
Arabs may also fall into this category. 
These tribespeople do not practise 
farming as such because they are 



constantly on the move in search of new 
and better pastures. The Fulani raise 
M'Bororo cattle and small ruminants. The 
Gorane have cattle, small ruminants and a 
few camels However, they do not breed 
camels on anything like the scale of some 
of the Arab ethnic groups " 

To these should be added other 
transhumant pastoralists. the Kanembu. 
who pass along the southern shores of 
Lake Chad They come from the l^assakon 
region (Oum Dum. Mourrouguil and arnve 
on the shores of the lake later m the dry 



season. Their herds contain large numbers 
of Koun cross-breeds, 

Arab agropastoralists are almost entirely 
sedentary and live on the mainland. Their 
production system is dominated by 
agriculture, most notably the cultivation of 
maize, sorghum, millet and gombo. Their 
herds are smaller and groups of livestock 
belonging to several different owners are 
sometimes managed together Many of 
their animals, especially goats and poultry, 
are fed on household scraps, such as fruit 
and vegetable skins, or crop residues, such 
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as straw, hay and bran. Rearing animals is 
therefore a subsidiary activity that utilises 
the by-products of the mam activity, which 
is crop production. As a result, these 
animals incur a virtually negligible 
production cost and their development 
depends directly on that of the farming 
system which supports it. If crop prtxiuction 
becomes more intensive, so does the 
production of animals, and vice versa. 

For this reason, periods of low livestock 
production are unlikely to have a direct 
eftect on a household. By the same token. 



the development of breeds able to adapt 
to catastrophe is relatively unimportant. 

In spite of this, it is more than likely that 
these agropastoralists have the ability to 
select the breed of any species according 
to their ov^n particular needs, although it 
remains to be seen why the selection of 
breeds has not been stabilized in the area 
The truth is most probably that this is a 
highly complex process, with one group of 
herders responsible for the conservation 
of a breed that is adapted to a natural 
system while other pastoralists are 



introducing a farming system aimed at 
maximizing the production of crops rather 
than animals lin which case local breeds 
disappear and new breeds are introduced 
that maximize the utilization of crop by- 
products!. Sometimes it must be accepted 
that there are no animal breeds that are 
perfectly adapted, or able to adapt, to all 
the constraints of the environment. 
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KOURI CATTLE ARE A UNWUE MEED WELL ADAPItD to THi. ::tui AU^AI L tNXKUSMtN' u^ i-a .AhL 



C THE ANIMALS^ 

The modifications of the natural 
environment, tfirough deserliflcalion and 
fluctuations in the water levels ol the lake, 
have had a tremendous impact on the 
farmers and herders of (tie Lake Chad 
Basin. These modifications have, quite 
naturally, led to changes in the way that 
the lake dv/etlers live tfieir lives and use 
their animals. 

CATTLE 

Kouri cattl* 

The environmental and climatic conditions of 
the Lake Ctvad Basin are not well suited to 
an extensive pastoral system t>ased on the 
Sahelian zebu, but pastoral production can 



rely on Kouri cattle, a unique breed adapted 
to these conditions. Also known by a vanety 
of local names (Kubun. while cattle of the 
lake, Guduma. Bahari. Bare. Born and 
Dongol^l, the Kouri is one of Africa's most 
ancient breeds and is perfectly adapted to its 
scmi-aquatic habitat. However, ctiangcs in 
the landscape and in the rearing practices of 
local herders have led to an increase in 
cross-breeding behween Kouri cattle and 
local breeds of zebu, such as the Arab and 
the M'Bororo zebu. 

The Kouri belongs to the species Bos 
taurus and is a member of the cattle group 
that has long horns but no fiump Its 
natural habitat is the islands and shores of 
Lake Chad. It is characterized by its large 



size - from MO to 150 cm high at the 
withers and with a thoracic circumference 
of 170 to 190 cm - and by the sinking white 
colour of Its coat. Its head is long, wide and 
thick, and its ears are medium-sized, but 
wide and set horizontally. 

The Kouri has a massive build with a well- 
developed bone structure. Sexual 
dimorphism is very pronounced in this 
breed, most notably in the horns. These are 
large, white and tipped with black, lyre- 
shaped and carried high above the head, or 
wide and crescent-shaped. Near the base, 
the horn is hypertrophied and porous. Here, 
it can measure as much as BO to 100 cm in 
circumference. On the islands, there is 
more vanety in the shape of the horns, the 
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onion-shap«d ones being the most 
spectacular. Contrary to popular belief, the 
horns of the Koun do not help the animal to 
keep its head afloat while it swims between 
the islands. In fact, the cattle keep their 
horns out of the water as they swim and. 
because of their cumbersome weight and 
shape, they are poor swimmers. Animals 
with well-developed horns are believed to 



have a shorter lifespan. By the same token, 
cows with short horns are believed to be 
better milkerB. 

Kouri cows have a remarkable 
reproductive capacity, given their habitat. 
They first calve at around 36 months of 
age. with an average interval of 16 months 
between each subsequent birth. Given that 



the average lifespan for this breed is 12 
years, a cow can easily produce between 
SIX and eight calves during her lifetime - a 
figure that underscores not just the ability 
of this breed to make the best advantage 
of an extremely harsh and difficult 
environment, but also the extent of the 
work and knowledge invested in the Kouri 
by local herders. 
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IHE KOURI HAS A KkMAKnAd.L KtPftODUCTIVt CAPACITY 



At birth, a male cad will weigh around 25 kg 
and a female 22 kg. Growth continues until 
the age of five years, w^en an adult male 
will weigh betv/een ^00 and 700 kg and a 
female between 350 and ^00 kg. Growth 
rates vary according to environmental 
conditions but, in traditional surroundings, 
can be as much as iSO g per day up to the 
age of two years. Average daily weight gams 
of 635 g have been observed over a period 
of 140 days in intensively reared Kouri 
cattle of an average age of three years. 

Milk yields range from 4 to 6 litres daily. 
The lactation period vanes from six to ten 
months, with an average annual milk 
production of around 1 300 litres. Natural 
weaning usually occurs at seven to eight 



months, when the mother s milk dries up. 
The Koun cow is a better milker than the 
Arab zebu, which accounts for around 90 
percent of the cattle population of Chad as 
a whole but which only produces between 
2 and 3 litres of milk per day In the 1960s, 
breeding centres at Ivlaiduguri in Nigeria 
and at Matafo in Chad managed an output 
of 1 200 litres of milk per lactation, with a 
record of 2 440 litres and a lactation period 
of 314 days. Regrettably, these centres 
have since been abandoned, as a result of 
various events and circumstances that 
have shaken the region. 

The most striking feature of Kouri cattle is 
the way in which this breed has managed 
to survive and evolve and be so successful, 



despite living in a particularly difficult 
habitat, with problems including the 
presence of the islands, the floating 
vegetation and a high level of parasites 
(such as tsetse flyl. That this has 
happened is due, in part, to the skills of 
local herders, who, down the years, have 
learned to make the utmost of the 
characteristics and aptitudes of this breed. 
As far as anyone is aware, Kouri cattle do 
not exist anywhere else in the world. It 
would be interesting to learn why this 
particular breed has been able to establish 
itself so successfully in the region, when 
other races, especially the zebu, have 
found it much more difficult. 
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Defining Kouri cattle: 
the great debate 

I'hr study iii ihb brnd, whirh » linind onhr 
ill Diad and ;itxnind lh<* lake. i> it faMinaiin); 
unc - but not wrwnr agnctT. cm tlir 
animals' inak«Mip. The Kuuri » slrikini; for 
llir unusual sh^pr nl'ao horns .uid Icir ihr 
liKl iImi it llirnn In muIi a dillViill luibitau 
ptudtH'inf; guild qiiaiiiitic^ (if milk in spiif <if 
the constraints. The Kauri is undrniably a 
tatirinr hrraitu- it hts mi hump and ii 
poue^nf » till- Vihmiiiiwiini' cinmnun to all 
Bm tmtrm. As far as the hrrdrrs ol the region 
are cmim ned. il ah(> has the gait ami 
iH'Uiiitg of a lauiim-, rather than iliai irf a 
rtrliu. H<Ki«e*«, iewanliei> sn that ih*- 
breed's aiiKMomiil markets Mi$3(est ih.it ihr 
KiHiri i\ more rlovK rrkiiexl lo the /ehii ih.in 
lo the tauriiu-s. 

In Africa, die ciincepl »if breed i> a lluid iinr. 
A breed is seen as a gniupini; tii aninuls that 



Sllisfirs ihi* ne<-ds or a gioup orherdrrt, ulio 
Identih themsehes in relation lo this particular 
aninuil. A hceed is not a fixed entity, lo Im- 
mana);ed arrmdinj; lo a particular standard or 
lo anv stud htHik. In its classit foini. the Kuiin is 
while, vnih hre- or crescent-shaped horns that 
are lliick and bulging. HiMves'ei'. herd«i> also 
readily accept cattle »ith biuun coals, since 
[Mteiit animals wilh while coals can piiKluce 
descendants \siih dirTerenl cual ci>1uuni, 

K< v.in tK'Pi iiv'difl<tent oritrrti m cfnnnni/r this 
Iweed. .\ sUkH using U micri»atellite markers 
lu examine two populati<ins of Kouri - one ot 
which was txpiial and pi fsuincd lo he pure, 
and ihe other ol which had tome oihMired 
coiii|>onenis and was prcMimed to be mixed - 
showed that the Siiriability in ihr number of 
alleles w:ts lower in the cattle ihimghl to he of 
mixed breed than ii was in thoM- deemed lo be 
pure. If hoiiMigeiieilv is a criterion for defming 
a breed, then it would seem that the lierderV 
\ision is die correct one. 



This iMief skelrh ser\'es to show that onh the 
peo|)le wlio Ine with - and oil - a tneed can 
rratlv he in a pnsilinn to deflne it. \\1iai is 
nirded is an tindrrstanding of ihcir objrcti^rs 
so that thev can Im- helped to gel ihe liesi <iul of 
the breed in ihe gi\en ciiviiiiisUuices. Tliat is 
the tspe of assisuuice d«it African lieiders lealh 
require from researchers. 
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H'Bororo cattle 

The M Bororo zebu is only present in the 
region on a temporary basis, because □( 
transhumance, and is found mainly in the 
central-western and southwestern regions 
of Chad. This aninr^al - whose local names 
include Bororo. red Peul 2ebu, red Futani, 
□lafoun. Rahadji. Fellata and Foulata - is 
finely built but very large, measuring 
between UO and 150 cm at the withers. It is 
perfectly adapted to long marches, and 
therefore to transhumant pastoral systems. 
The dewlap hangs low and the horns are 
carried high, m a lyre shape, reaching 
between 0.8 and 1.2 m m length. The skin is 
a uniform red colour At birth, both male 
and female calves weigh between 15 and 20 
kg and, under natural conditions, the adult 
weight ranges from itOQ to 500 kg for mates 
and 350 to ^50 kg for females. Weights vary 
widely according to the seasons and to the 
amount and quality of fodder available 

The M'Bororo zebu is a hardy breed that 
adapts well to different climatic conditions. 
In Chad, it can be found in the hot dry 
regions as well as in the wet regions with 
trypanosomiasis The animal is the major 
capital resource of many herders in the 
region. M'Bororo cattle have a high value as 
a form of capital accumulation Taking 
mortality into account, and usage to supply 
household needs, these herds have an 
annual capital growth of between 3 and 5 
percent. This is comparable to the interest 
rate paid on an average bank account and. 
in the absence of any reliable banking 
system, is a more than acceptable return. 

M'Bororo cows do rrat have a very high 
reproductive capacity or a high milk y»eld. 
Instead, those herds form part of a complex 
economic system that also involves 
sedentary farmers and tfiat is not easy to 
quantify On fields left fallow, the cattle supply 
dung, which is needed for the subsequent 




THE M BORORO IS PERFECTIV lOAPTEO TO lONO MARCHES ITS LYRE-SHJkPEO HORNS ARC MIOHIY PRIZED Bf 
THEIR OWNERS 
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year s crop. They feed on crop residues, such 
as straw and bran, and also play a role in a 
social context, bestowing status on their 
owners and supptying meat for special 
occasions, a modest amount ot milk on a 
daily basis, and hides to make tents. 

Fulani cattle 

The Fulani zebu, also known locally as the 
Fulbe, Peul. while Fulani and Akou. is found 
in the Mayo-Kebby region to the west of the 
River Logone. where it was introduced in 
1915 by the Peul. who had emigrated from 
Cameroon. Today, the breed is reared 
extensively by sedentary and semi-nomadic 
Peul, especially on the outer edges of Chad. 
A white coat is the dominant characteristic 
of this zebu. Its horns are lyre-, cup- or 
crescent-shaped. The adult male has an 
average height of between 125 and UO cm 
at the withers. 

The Fulani is closely related to the M'Bororo 
zebu. It has the same easy speed of animals 
accustomed to covenng long distances and 
a very fine coat However, its hump is better 
developed and is often lopsided, especially 
in the female Its rump is more rounded 
and welt developed, making this zebu 
particularly sought after by herders who 
are rearing cattle for meat. One interesting 
trend, which merits further attention, is the 
increasing tendency for herders to abandon 
the M'Bororo in favour of the Fulani breed as 
they concentrate more on meat production. 

Arab cattle 

The Arab zebu - whose local names include 
Choa, Shew« and Wadara - is not widely 
found in the lake region Traditionally, this 
breed can be found between 11" and 13"N 
in the Sahedan-Saharan and 
Sahelian-Sudanian zones, although there is 
an increasing tendency for populations to 
spread further south. 




ZEBU Mt * MAJOR CAPITAL DESOUACt FOR HEROCRS 
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Average to smalt in size, the Arab zebu has 
a straight nose, a wide muzzle and a squat 
frame Thai is well fleshed. The hump is 
pronounced in the male, much less so in 
the female, and the limbs are short but fine. 
The horns are generally short and point 
outwards. The coat is usually dark red or 
dark brown, although some animals are 
black and white or red and white in colour. 
This breed has a sound capital value since it 
fetches a good price once butchered. 

Kilara cattle 

The Kilara zebu is generally considered to 
be a different-coloured variety of the Arab 
zebu, although no studies have been 
carried out on its provenance and 
characteristics. To the Kilara should be 
added the variety known as Wadara by the 
Arabs of Chan-Baguirmi. m central-western 
Chad. By rights, the term "breed " rather 
than "variety" should be used to describe 
these zebu cattle, which are linked to a 
region or an ethnic group However, in the 
absence of any conclusive studies on the 
animals' identification and traits, the 
usual term has been adopted, although 
this docs not mean that they might not. in 
fact, be breeds. 

Toupouri cattle 

This breed, whose local names include 
dwarf Logone cattle and t^assa cattle, is the 
smallest found in Chad. Its height ranges 
from 1 10 to 120 cm at the withers for 
animals aged four years and over. Its weight 
varies between 100 and 150 kg. Its main 
quality is its resistance to trypanosomiasis, 
which IS the major reason why it has 
acclimatized so well to its habitat. The 
breed is becoming increasingly dominant in 
areas where the Arab zebu is traditionally 
found. However, pure breeds have become 
rare, which means that this is an 
endangered breed. 



SHALL RUMINANTS 

Sheep and goats are hardly ever reared on 
their own in the region, but are almost 
always mixed in with herds of cattle, or even 
camels. It is not easy to define which breeds 
are raised by which pastoralists because this 
often depends on the availability of animals. 
There are three types of small ruminant 
pastoralists in the areas around Lake Chad. 

> Agropastoralists who are comfortably 
off and who also own cattle and horses. 
These are mainly Arabs from the Oulad 
Isse ethnic group. Their flocks consist 
mainly of goats and number no more 
than 20 animals, with at least one horse, 
which indicates the social status of the 
owner There are few sheep in the flocks, 
since lamb and mutton are only used on 
special festive and religious occasions. 
Mor^ than 75 percent of flocks consist 
only of goats. Ivlost of them do not even 
have a male for reproductive purposes, 
since the pastoralists do not select and 
breed their animals but rather keep and 
use them with very little investment. 



> Agropastoralists wKh more modest 

revenues. Thebe people have fewer 
cattle, and their sheep and goat flocks 
represent a more significant investment- 
The people grow maize during the rainy 
season, using the residues to fatten their 
animals. They sell milk and butter and 
wilt generally send five sheep or goals to 
market in any one year These are the 
region s real breeders of small 
ruminants, which represent a significant 
source of revenue. The flocks, together 
with breeding males, are kept collectively. 

> Lakeshore dwellers who grow maize and 
millet and keep small flocks, mainly of 
goats, on a casual basis. These are users 
of small ruminants, rather than breeders 
m the strict sense Because these people 
have no facilities for keeping food fresh, 
having a small flock of animals is the only 
way of ensurirkg a supply of fresh meal. 

Arab sheep 

The Arab sheep - whose local names 
include black Moor and long-haired 
Moonsh sheep - is a large animal, the 
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male of wtiich stands 60 cm high and the 
female 70 cm. The coat is black and fawn 
in colour and the hair is generally long The 
horns are smaller in the females Their 
ears are often pendulous and floppy rather 
than upright. This breed produces excellent 
meat and fattens easily on crop by- 
products. Their meat is used for feasts 
such as Tabaski. 

Peul sheep 

The Peul sheep, also called the Bororo 
sheep, can be found during transhumance 
migrations and is the largest of the sheep 
breeds in Chad. The male has an average 
height of 85 cm. while the female generally 
reaches 80 cm The distinguishing feature 
of the Ouadah variety is its two-tone coat, 
which IS black or brown in front and white 
behind, with the two colours meeting 
halfway along the body The Waila variety 
differs in having a coat that is uniformly 
white. The Peul breed is short-haired and 
has long, pendulous ears A high 
percentage of the females have horns. 
Dewtaps are rare, but long - up to 15 cm. 
The nose is straight, strongly hooked in 
the case of the male, while the tail is 
relatively thm and ends at the hocks. 

Kababich sheep 

The Kababich sheep is the same size as 
the Peul sheep, but its rump is low, 
ending in a tail that is thicker near the 
base, where it may have a circumference 
of up to 30 cm The tail is also very long, 
always extending below the hocks and 
sometimes reaching the ground. The 
distinguishing trait of this breed is its 
fawn coat, although it is sometimes fawn 
and v/hite. Local names include Kababish 
and Sudan desert sheep, and it is often 
called the Peul sheep. 



Hayo-Kebby and Kirdlmi sheep 

The Mayo-Kebby sheep is sometimes found 
on the shores of Lake Chad and is very 
sin^ilar to the Arab sheep. It is known 
locally as the western sheep and as the 
Poulfouli. but Its presence in the region is 
due entirely to trading. 

Also coming from southern Chad is the 
Kirdimi sheep, the smallest of the sheep 
breeds found in Chad. Its local names 
include southern dwarf sheep, Kirdi and 
Ojiallonke. The Kirdimi has as many 
varieties of coat colour as the goat breeds, 
the most common being all-black or black 
with a red belly. 

Sahel goat 

The lake region is dominated by the Sahol 
goat, whose local names include Arab goal 
and Sahelian goat. Hov^ver, herders also 
make use of a variety of other breeds, 
depending on the location, the purpose and 
their ethnic group. 

> The Moussouro or Kanem goat is small, 
between ttb and 55 cm in height and from 
20 to 30 kg in weight. 

> The nomadic Arab goat is large, between 
75 and 85 cm in height and from 35 to 40 
kg in weight. 

> The western goat is about 69 cm in 
height and from 25 to 30 kg in w«ighL 

> The Bagulrmi or Massakori goat is a 
cross between the Sahelian breed and 
the southern breed. 

Without a detailed study (inventory and 
breed characteristics}, it is difficult to say 
how many breeds actually exist, especially 
when names have been given by the 
pastoralists without linking them to specific 
forms of utilization. 



Kirdimi goat 

The Kirdimi goat is reared by the sedentary 
populations of the south Known locally as 
the southern dwarf goat, Kirdi and 
Djallonk^. this goat, like the Kirdimi sheep, 
IS found on the shores of the lake, aided, no 
doubt, by its well-known resistance to 
parasites. In the south, this goat represents 
the sole source of meat in the tsetse -fly 
(trypanosomiasis) zones although, unlike 
the Sahelian breed, it is not kept for milk. 
Around Lake Chad, wtiere trypanosomiasis 
IS not a major problem, there appears to be 
no justification for its use. 

This small goat has short, coarse hair that 
IS white, yellow, brown, or sometimes 
black. It varies m height from 45 to 55 cm, 
and Its weight ranges from 15 to 25 kg. The 
meat is used for everyday consumption. 
The animal does not appear to be 
especially welt adapted to its surroundings 
and people use it on an opportunistic basis 
rather than attempting to develop It into 
any particular breed 




SHEEP ANO COATS ARE OENEBA^r UIXCO WITH CATTLE. 
H0RSC5 AND CAMFLS 



IxE MORSE IS A StMSOc 0^ POMCR AMO ORlDC 



PACK ANIMALS 

In the case of both horses and cannels. 
there is no particular species endemic to 
the Lake Chad Basin. Around the lake, 
during certain times ol the year, more or 
less all the species found in the rest of 
Chad can also be seen, depending on 
migration and transhumance patterns and. 
in the case of horses, on an owner's desire 



to make a statement about his social 
position. Of the two. the dromedary is more 
extensively used as a pack animal and has 
been more thoroughly studied, but the 
horse has an undeniable social role. 

Horses and ponits 

The equine population of the region is very 
diverse and appears to be the result of 



random cross-breeding. However, three 
different morphological types can be 
distinguished, and tftese are used by 
various ethnic groups. 

1. The Oongola horse, which is believed to 
exist in a relatively pure version in the 
Bahr-el-Ghazat region, is a light, finely 
built animal that v^ighs just 350 to iOO kg. 
Its coat IS generally dark, with extensive 
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white patches on the extremities. It has 
large white socks, a broad blaze, broad 
white patches on the belly, hairless 
palchc!; around the nos«, and often 
different coloured eyes. 

2. The Berber Arab horse is found alinost 
everywhere Bay is the dominant 
colour, with chestnut being rare in the 
lake region. 



3. The Logone pony is very rare in the area 
around the lake. Traditionally, this breed, 
which is also known as Sara. Lakka. 
Kindi. Mt>ai. Kabia pony and Hoho pony, is 
reared on either side of the River Logone 
in southern Chad it is extremely hardy 
and robust, with excellent powers of 
endurance, and is capable of bearing 
heavy toads It is an animal well suited to 
difficult conditions although, since the 



end of tribal conflicts and the introduction 
of measures to ban traditional hunting. 
Its use has twen much reduced. This has 
almost certainly led to it becoming a 
species in danger of extinction More 
information is required in order to 
establish any effective conservation 
programme. 



The disappearing 
Logonc pony 



The Logonc pony was once a familiar siglit 
in wdr tracts of Chad. At the beginning of 
the iwrniirth century there wre Mime 
40 000 examples of ihi» breed in the 
countrv. Tlie pontes were found between 
tJie kmer reaches ol the Tanjile, an aillucnt 
itf the Logone RKer from which the animal 
takes its name, and (he Kabia, vrhirh nows 



into the Fianga. The raising of ihh breed was 
essential to a whole range ofetlmic gn)ups. 
including the Marfaa. Kf>ion. S'ancere, Vlusey. 
Leie, Mesmc and Monogny tribes. 

For a long lime, the Ixigone pony was an 
inief^ pan of daily life in a wide rarieiy of 
social settings. It was used as a ca\a]ry horse, as 
a pjickhorv, lor iraaspon and for reasons of 
Mtcial prestige. Howcser, the end of tribal 
conflicts, inf(ether with a greater use of callle as 



drai^hl animals, the banning of traditkma! 
hunung. pnrf'ound social changes and the 
exclusion of the pony from dowry settlements, 
alt led to a decline in the fortunes - and hence 
the numbers - nf this hardy local breed. Today, 
just a few bundled of the pimies remain. 
Sentiment aside, the diiappearuKe of the 
l/igone pony fnim the I.akc Chad Basin - a 
genuine prospect given the dramatic fall in 
numbers - represenu a ma|or lots to the 
genetic heritage of the region. 



Donkeys 

Only one breed of donkey is found in Chad, 
but it IS relatively homogeneous. It is a 
short, hoUow-backed animal of small 
stature, standing between 90 and 1 10 cm at 
the withers, and is oiainly found in the 



Sahel. Its coat is grey, with a cross-shaped 
black stripe on the back. Over two million 
donkeys are estimated to exist in the four 
ripanan countries, mainly owned by small 
farmers and pastoralists The animals are 
rustic and can feed on poor grassland, and 
they are well adapted to rough tracks. 



Very few studies have been carried out on 
this animal, which is widely used for 
transport and especially for carrying 
water Unlike horses and camels, 
donkeys arc pack animals with no status, 
and It is quite common to see women 
riding them. 




OONKEVS ARE THE CHEAPEST MEANS OF TRANSPOirTATION 
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FOR CENTURIES. DRaUEQikRIES HAVE BEEN USED FOR TRANSPORTING GOOOS ACROSS THE OESCRT. TMET ARE ALSO 6000 HILK PROOUCERS 



Dromedaries 

The first studies on the dromedaries found 
in Chad were carried out by the veterinary 
services of the then French colony at the 
beginning of the twentieth century. These 
animals are often used by nomads for 
transporting merchandise and camping 
materials, especially in Chad's Sahelian 
zone They also produce milk, Three breeds 
of dromedary can be distinguished. 

1. The Kanem dromedary is the smallest of 
alt the breeds m the region. The hair of 



the coat is short and the most common 
colours are tight fawn or white mixed 
with grey This animal has the long neck 
found in camels used for riding, and it is 
accustomed to both had \Cornulaca 
monocanlhal and saltwater. This type 
most closely resembles the dromedaries 

used by the Tuarogs of North Africa. Its 
habitat is the Kanem region of 
northwestern Chad. 

2. The Mahamid or Arab dromedary is a 
pack breed, large in stature, measuring 
between 1 .85 and 2 m at the withers, and 



is found in eastern and central Chad. Its 
coat is whitish grey to fawn in colour. The 
hair IS quite long and slightly wavy. This 
dromedary is bred by the nomadic Arab 
tribes, the Batha and Ouaddai, from the 
Sahelian zones. 

3 Th« Goran« drom«<lary is rearod by the 
Sahara's Toubou and is more accustomed 
than the Mahamid dromedary to harsh 
conditions, had and saltwater It is a finely 
built animal, with a short, light head, and 
is excellent for riding over the rocky 
terrain, to which it is well accustomed. 



Village dairy production 
around Lake Chad 

The (lansrormaiion n( milk into oihrr fUiry 
priidurtA U caiiied om eiuiii'lv h\' wonif n, 
nuinh dunn|; ttir niiiiN scaMHi. when milk 
tctchc* a lower price of 125 Cf.\F * per litre 
or |p« ' ' . The ihrcc main dairv protlucu 
Mr milk, (iiiiUand tiifllitl hiiiic-r. Frt-U) 
milk i» uMiulK (iHisiimed in ihe mornini;, 
^enc^llK' wilh iiddcd MiK^r ami 
accompanied b> bivad or cake. Il can ah<> 
he used lo prepare duhe«. C^urdt. which are 
vpralcd oui during churning, are mainly 
iLied in ihr preparaiton ikl cereal-huscd 
dishrv. lo which millet or lice flour and 
WRar are added. Thrw arc ihr main dishes 
eairn In Mllsliln^ (hirinK Ramadan. ('.iird« 
niav al«> Ik' ii.wd to accompanv the 
iraditioiiaJ tiullel p«irridKe. Ealeii on dieir 
im n. curds - or nn»A- are consumed witli 
su|^r. rather like \tif;huri. Melted Inittei is 
lurd widely in rnokinf;. with two or three 
tah)i-s|Kii>nsl'ul being added to each dish. 
Tltc people ol'ihe IjAc (3iad region, who 
are mainlv Mtislim. coniiinic lar^e qnantilies 
ol (resh milk and cmds and are also tlie 
major coawmen of fresh camel's milk. 
Turiiint; milk iitio cheese is a traditional and 
inexpenstsf method of consersinK milk. 
u1iKh wiHild <itherwTse he diilkiill to 
market lilujuMou-type cheese is a dry ch«-w 
lo which coinmcrrial lennet is added, 
although diis can be lepbiced by locally 
available S'cgetable coagubnts. The cheese is 
made into round or rectangular forms, each 
weighing ariMind UH) g, which are dried lot 
'i4 to 48 hniint in the stm. It takes l.li lines 
ol milk to make KM) g of diecse. Each locm 
si-lls at ^.VICF.AK. which is equivalent lo I6A 
O.AF per litre ol milk - an increase <in the 
srasimal average. (3ieddar-«pe cheese is 
pressed and warmed, and ke«-ps well in 
siltage conditions, allhoiigh making it 
requires a gteater initial invesinurnt, since it 
iri|iiircs a small dain. it take» 10 litres n( 
milk to make 1 kg t»f this type of cheese . 




PEUL WOMEN WITH M'LK ON THLIt <MA1 ID t-l MARKET 



* I nmcTV an* r«|Ufalrnf in i^rutt», 

I jhted material 
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DIFFERENT ANIMALS SUIT DIFFERENT TRANSPORT NEEDS 

( BREEDING PRACTICES >- 

AND OBJECTIVES I 



The types of animal that farmers and 
herders in the region choose to rear 
depend largely on the purposes for which 
they are required. Geography is certainly an 
important tactor when it comes to the 
creation and maintenance of animal 
breeds. As different tribes moved into the 
region, they brought their livestock with 
them. These animals have often taken both 
the names of the areas from which they 
originated and those of the ethnic groups 
that Introduced them It is remarkable to 
see how the Kouri or Quduma herders 
have managed to develop breeds so 
superbly adapted to their habitat, and the 
cattle have generally taken the name of the 
tribes. Heavily built breeds are not suited 



to travelling long distances, so they are 
useful for communities who have to some 
extent become sedentary. At the same 
time, there has been no parallel creation of 
specific breeds of sheep or goats, although 
various breeds occur at random, such as 
the Peul sheep. 

All the breeds are related to the 
environment and have been modified by. 
or have adapted to. the systems used by 
the farmers and herders. Factors such as 
whether the system was intensive or 
extensive, or v/hether it was sedentary, 
nomadic or based on transhumance. have 
had a strong influence on the 
development of breeds. Having said this, it 



IS hard to say whether the existence of a 
certain breed has forced herders to adopt 
a particular management system or 
whether the breed has been forced to 
change m order to fit in with a particular 
environment. Only careful phylogenetic 
research will provide the answer. 

The same question mark hangs over the 
issue of determining the aptitudes of 
certain races In Africa, this is often not so 
easy, unlike the situation in Europe, where 
specific traits, such as good milk or meat 
production in cattle, are clearly defined. 
However, tfiat should not lead immediately 
to the assumption that the majority of cattle 
breeds in Africa are of mixed origin. 
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MOST BRECOS RCPRESCNT i._ j.l i -jl.hNjl i li .il „L-i.'-u_ u h i oiVEN ENVIRONMENT. THE 

SELECTION CRITERION OF THE KOURI BREED IS ITS ADAPTATHIN TO THE ISLAND ECOSYSTEM 



In fact, the specific traits displayed by a 
breed are already an indication that human 
beings have intervened with a genetic 
improvement programme, whether in a 
systematic, organized fashion or in a more 
empirical way. 

Birth weight is one example of a selection 
criterion. In the case of animal growth 
performance, the selection criteria and the 
obiective are the same and. for 
reproduction purposes, the herder will use 
males with the best growth performance 
given the feed resources available. He 
therefore combines his objectives with the 
environmental and herd situation. 

The definition of a selection criterion is far 
more complicated when direct measures of 
the animal in question cannot be taken, or 
when the selection is directed at animals 
from another generation. Scientists carry out 
sophisticated selection programmes, using 
ascendants, descendants, collaterals and 
multiple selections. The breeder who wants 
to improve his milk production will choose a 
bull whose mother is a good milker He will 
check the descendants and then give the go 
ahead for new mating. The desired objective 
dictates the choice of criteria and 
progressively shapes the species. 

BREEDS IN EVOLUTION 

It could be argued that the ancestors of 
African livestock breeders did not have the 
advantage of the selection methods that we 
use today However, it would be wrong to 
assume that they were unable to identify 
those selection criteria that responded to 
their objectives, Around Lake Chad there is 
Uving proof that these African herders were 
able to create a cattle breed that was 
perfectly adapted to both the particular 
conditions and the needs of the people who 
lived there. Meat and milk were equally 
required, in an environment that was 



especially difficult. With no sophisticated 
knowledge of genetics, the local herders 
almost instinctively responded to the 
challenge by creating the Kouri breed. The 
physiognomy of this breed is therefore 
based not on the characteristics found in 
literature, such as large horns, while coal 
and large size, but on the adaptation of the 
breed to the island environment. As a 
result, the breed represents a combination 
of genes best suited to the environment: a 
breed m evolution 

By the same token, it should be 
remembered that, in an African context, 
selection criteria are more complex In 
Africa, it is not simply a question of 



economics, of developing breeds that 
produce more milk or more meal. Other 
factors need to be taken into consideration, 
such as the capacity of an animal to thrive 
on poor pastures and resist certain 
diseases, make the most of certain difficult 
habitats, retain a capital value lor the 
household or a dowry, or be suitable for use 
in social and religious ntes. 

Perhaps we should ask ourselves how 
effective our own methods would be in 
responding to demands such as 
these. These aspects are often neglected 
because there is a lack of information, but 
these selection criteria are certainly behind 
the creation of many breeds. 
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iREEOING AND 
SOCIAL STRUCTURf S 

For TiQBt of us. a breed consists of a 
grouping of animals ttiat we recognize as 
bfllanging to that braed. The principle of 
bebinging may be based on inhierlted 
phenotypical criteria, sucli as the size of an 
animal's horns, lh« colour of the cost or Hie 
type of flmoe. or ft may be based on the 
animal's performance The divers-ty of 
breeds existing at any one moment will 
depend on ttie cenalrainls encountered in 
rearing them. Moreover, this diversity has 
increased over time, because the weight of 
history has forced each animal population 
lo evolve according to llie social 
relationships developing among peoples 
and lo the environment. Thiis is wliat 
happened writh Ihe wideLy distributed Paul 
zebu. Therefore, the existence of certain 
"varieties" cannot be called into question. 

Hcwever. wliile there may be homogeneity 

v/hen it comes to the criteria of belonging, 
difleteru breeds of animals may be 
heterogeneous when it comes to other 
criteria. That, after all. is what makes it 
possible to improve average production and 
lor breeds to evolve in response to changes 
in environmental or socio-economic 

conditions. Conserving biodiversity is as 
much about preserving the different breeds 
as it is about preserving diversfty vnilhin 
each breed. 

•ENE ■lOPIVERSITV 

In this context, cross-breeding does not 
undermine biodiversity unless the relative 
importance of one of Itw breeds declines 
over the y-'at i and unless the genes 
present m that breed do rtot occur in other 
breeds. On the contrary, in certain cases, 
cross-breeding can actwMy preserve 
genes, either because a new breed has 
been created, or because the maintenance 



I of the parent breeds^ as a source of the 
cross-breeds, has an economic bencftt 

It IS therefore possible to think of livestock 
breeds as socially created phenomena that 

! have been constructed according to a 
range of constraint-; imposed by the 

I rearing system logetlier with a range of 
objectives based on the intended use of the 

I animal Breeds that have become firm^ 
established and geographically widespread 
do not owe their success simply to 
biologieal factors, such as high production 
levels and the ability to adapt to the most 

^ common livestoclt-rearing methods. They 
also ewe it to the dynamics of the 
particular human group, be it a collective 
of livestock rearers or a private firm that 
hasoiganized the selection of the animats, 

' mastered their genetic potentiaL taken 
care of the promotion and sale of the 
reproductive slock and been responsible 

! for sharing out die profits anwng the 
various participants. All of this strongly 
suggests that it should bp possible to find 
just as many good qualities in other breeds 
as in the so-called "improved races", 
provided that a social grouping Is prepared 
to take on the long and arduous |ob of 

' organiang all that this entails. 

Ho\"/ever. breeds evolve raturally 'jnfler the 
pressure of change, both from rearing 

* systems and production Objectives. This 

evo'.ution can be achieved either b/ the 
^ grading of reproductive stock within the 
, breed IseleclionI or by introducing 
' reproductive stock from outside (cross- 
breeding) In practice, most breeds 
represent the best response by an animal 
\ population to the demands of herders in a 
i given eflMTonment. 
1 

This line of raasoning leads to the logKal 

I conclusion that there is no such thing as a 
pure breed. No breed is 'pure' in the sense 
that It has nol been mixed. 



BREEDS AND THE HARKET 

It is important to look at breeds in an 
economic context No livestock faf-mer will 
invest time and money in developing a 

' breed unless it has something particular to 
offer, either directly, e g by providing meat 
or milk for the household, or Indirectly, e.g. 
by producing items that fetch a high price at 
marhet hi both cases, humans and animals 
are sharing a common sp.ice .■jod the 
resources of the land. Cattle breeds that 
are adapted to an extensive pastoral system 
a'o neglected in favour of crop growing 
when populations increase demands or 

I when Miis kind of activity is more profitable. 
The system has to be flexible: the farmer 
mav .^bandor rertain breeds of rinmpstT 
animal and concentrate on developing other 
breeds that are better adapted to a new set 
of circumstances. He may also modify a 

I previously used breed in order to respond to 
changing demands In the marketplace. The 
examples that have been given of animal 
populations arniind lake Chad show how 
this is happening. 

The conservation of a breed in a static form 
can only happen in a relatively closed 

^ environment where the product or the 
service is exclusive^ aimed at domestic 

' consumption. In any case animals always 

I evolwe in response to the needs of those 
who keep them. What is needed is a system 
that allows thf- m mil tc develop on the 
underatanding that it is the animal adapting 

I to human beings. His nonsensical to think 
that this process can be halted, and much 
better lo try lo manage it and minimize the 
bsses. Conservation initiatives will only 
work if they are undertaken within a well- 

' defined economic context in which the 
farmer has a good chance of making a 
profit, and in drcumstonces that are socially 
acceptable The pros and cons need to be 
carefully weighed up before embarking on 
such a process. 
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C CONCLUSI ONS ) - 

It seems (hat Ihe primitive concept of 
existing species and selected breeds being 
invariable can be easily replaced t;y a much 
more evolutionary idea. Ttiat static and fixed 
notion htas led to thie universal adoption in 
most production systems of a tew so-called 
"superior" or "improved" breeds It f>as also 
led to the development of cross-breeding 
programmes and to the sale of improved 
reproductive stock and artificial 
insemination. But it has often failed in 
environments that are either unsuited to 
these breeds or that are in a state of 
evolution. If one focuses not on tfie animal 



but on the environment, which evolves in 
response to human actions, then it is 
possible to view the animal as a grouping of 
genes that are organized to take the best 
advantage of a temporary situation. The 
only problem lies in managing the time 
span The very notion of "breed" is 
inextricably linked with the environment. 

As far as the evolution of an animal is 
concerned, a species or a breed develops 
when it is isolated. Most frequently, this 
isolation IS geographic, although it may 
sometimes be behavioural. This is confirmed 



by the observations on animal breeds living 
around Lake Chad. 

It therefore seems paradoxical that, m 
many countries, a clear distinction and a 
sharp separation are made between 
livestock breeds and the environment. This 
situation is the fruit of history, but it cannot 
be supported any longer Both domestic and 
wild animals have an impact on the 
environment and on human ability to 
manage it. it is the common evolution of 
animals, environment and human beings 
that must be always considered. 
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Peul/Buduma agreement 

December 10. 2002 
Kalgama iitland (Bol), Chad 

\VV Bol rarly in ihr ntiMning ;»hI rrach ihr 
iiUml itl KalK'<i<iui iifirt itwirr ttiaii four \wun 
uf iiavif^tioii. hiiideird bv a tmriad uTfliKiliiiK 
lilands; driven In a ninthcabt wind. th(^ (one us 
lo changr roune mt-r and nwr again. We arr 
Kuini; lo mcci Muiksi Biikar, a Pctil faniilN head 
iChffdf famillf). a hrrdwuin and a nomad: 15 
yean "Id. two wives eifjhl thildren, Wr are 
acctniipanird In Idnvi Iviiika, a iplrndid n^uir 
of a imul. a brmlint; exiensioniM ( Tnhninm lU 
Vein'Of^) at die KT\ire ol die herders. He tells us 
die ori^n of die name Kalgaina: il means "Xirain 
■viand' brcauM- as rrteniK a-t KH sent itfft the 
whole island was cultivated. Sow the drought 
has forced the last of the farmers to ahandnn 
theve lands; ihc nomads take arK-aniaKe ol it, 
driitni by lite same druu|;hl to find new 
territories. The pniblem, however, is not dial 
simple: the Peul herds are not comfortable in 
water. Wliile they are hardv walkeix the Peul 
2ebiis swim with w>me dilTimlty and the islands 
ran cmly be rrached by swimminif. This is 
where the Buduma poepir romr in, expert as 

tlir\' Mr in ihr rusliiinji v iranshiiinaiu'r iif 
iheii Koun herds from isUind to isLind. The 
agreement prnsidcs for "technical asslsunre* 
until the new )(ra/inK lands are reached. 

Mous,sa Bukar receives us sealed with |;real 
dignity on the big natla wosen ol dum palm 
leases, in the light shade of acacia irees. .Vier 
ihr iLsiul polite remarks, then- can h<' bin one 
inpic of convrrsalion: the droiighi, which rserv 
vear modifies the hahiLs and the ilinerarii-s ol 
the nomadv It has been \h years since thev 
hasv had lo go so deeply among the floating 
islands, so far from solid ground. 

On die islands die pasture is good, but the 
transter I'runi one to the other is costly: one 
iiHtM lent plitigues for the members of the 
bunily and die household guuds, while lur the 



herd, which must swim arrcMs, there is always 
the risk thai some ol the animals will disappear 
in the dark waters of the lake. For this task the 
i'eiil lurn lo the more expehence<l Budiima lor 
help. Today, too. ihe\ aie readv. We are going 
Id gist- iliein coiicrele .Lssistance bt putting al 
their dtspinal our large molori/ed piiogue. In 
this wa\ we will be able lo document the whole 
enterpnse: the transfer from die Lsland of 
Kalgama lo the island of Kafia (which takes its 
name from a plant that coloiii/ed It, die 
Siarrua fTaiufolia. traditioiiallv used as a remedy 
fur puliiHinary diM-ases). 

The go ahead for the operation is rKw. While 
the lemales. all of them, from five-vear-olds up, 
work rapidly kiading donkeys and lefaus with 
ihe hoasrhold gtHids. the men gather the 
remaining animals, about :VJ. In half an hour 
or «i all is readv. and no trace is left of the 
camp. We are on our way. Soon wc arriw al ihr 
shoir. All the belongings are transfeiied tin to 
the big pirogue, along with the smaller animals, 
a few calves and an old donkev loaded and tied 
like a sack of potatoes. Then it is the turn of 
the people, especially the >«>ung wumen with 
their yciungcsi tied on their shoulders. In a 
short while, with three or lour trips, they will 



all be on the new island. Now it is time to 
cross with the herd: MousM Bukar gets into a 
small canoe with his oldest son. while the 
olher Peul lienlsmen drise the reluctant 
animals into the water Four Buduma will go 
alongside ihe animals, prodding the laggards, 
guiding the leaders in the right direction. 
Suddenly there is a great churning of water, a 
tangling of long horns, a roaring of bellowing 
animals and goading shouts, a spectacular 
lumult that we follow with great anxiety: all 
efforts and hopes are aimed al keeping the 
animals under conlnil. After about ten 
minutes, which seem endleiu, the bulk of the 
herd arrives on the new land. Thev stop, 
disoriented, gasping lor breadi. Then the 
horses arrive, a few al a time and. last of all, 
ihr donkriv Some of the exhausted animals 
are unable to make il ashorr. The Peul jump 
into ihe water and drag thrm forcibly on to 
the land. Now ii is all over, silrncr drwendi 
and dissuly^ the lenMun. Tlie cros.sing was 
quite a feau but not a angle animal was lust 

I 

Chrf df familtf Moussa Bukar is dirnrhed from 
head to toe after having lloundercd in the 
shallow water near the shore in help the : 
donkevs, cows and calves to reach land. 
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BUOUM* PEOPLE HELP PEUL HERDERS REACH THE ISLANDS 



-{ 100 Jlivestock aiiEiDs 
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;KANi>H„MANut utNtRALLr REGULArCO BT PERSONAL AGREEMENT RATHER THAN 91 ANr CODE UF Ltl>I^LAT>i;N 




SOMAOS eCLONCINOS ARC VERY BASIC. BECA'JSE THEY MUST BE PACKED OR UNPACKED IN A FEW MINUTES 
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DECISIONS ON HOW. WMERE AND WHEN 10 MOVE ARE TAKtN 8T THE Cntf 0£ fAMlUC 




lMtf,hin^, he lelU uv "I ««~a<> jb<»ui in <Jk- viilh 
my or* full otiMei . . .', and ho mtiiiv 
iiDvtiiiingh ii> paraphrase another morr laniiMw 
noiiMd, IXival.. who woic. "I wjs horn with tm 
t-vo lull >>l uikI . . .", CriiaiiiK, (mm iho tonds 
of ihc docrt to ihr W3tm of lite lake is a kmK 
distance li» nn'CT. mcnul sa well an pliVMcal. 

AlilHiU)(h Miaking «>ri and «iut of brrath likr hi» 
animab. Mmtvu Rulur a|>pr;ir<i in be in high 
^{jinL'.: no lii«,sr> and a rich nrw |w>luic Utr his 
litTtl. We siv i^Hidbvi- Killi warm haM<l>liuLi'», 
uliile all (he Miimen. fruin nve^rar-(>ld<i up, 
li.ne alr^ad^ sel up ihr new ramp: velliiw nnn 
<»i i alahi,»h<-« are neaiK piled up nn iheir 
lreMle> and ihe nii>rl,ii> are alre.idy al wnrk, 
with ihrii usual muled and i f);iilar rhvihm. 
TnniiEhl. Kin. there will be curdled milk imd 
millet ui caL 

On the wav back, in the reddith li|;hi of the 
uiiiM-l, we eiu<umiei anmhrr >nult ^roup 
made up i>< a piit^ue with two Prul herdum-n 
on iKKird ami three Ruduma in the Mier, wlin 
ate driving f<iur ie<alciiranl /elnis. Tlie 
Biiiliiina swim (l«ne t<i the fout animals, 
pioddini; diem with iiIhhiu and blows. It tion 
mil seem to he an eanjoh. Idri» Iwaka 
explain* thai ihtt arc K">nK die 
follimin^ tniHiiiiiK's maikel. fl<' adds that ihe 
Budiinui are unually willini; to take the Peul 
animals at r<»s. in lhr>5e rare instances when the 
tionuds. out of need, decide to sell H>me of 
their zebus. To gel to the mafiet Uiev often 
h;i\e to cnM.s five or siv islands, with as mans 
suetchet of water In s-wim acrovs. The distance 
iH'iHeen tslanifs can b«- as much as a kilometre. 
For such a iicrvicr the Biidunia iiMiatIv charge 
.^ (NX) (TAK •. (hut with two oi ihr«re trip the)' 
mi);ht earn as iiiiuh as a teacher). 

Bv mm we arc nas'if^tini; in complete darkness. 
The niixmless night has bnmghl to a close a 
diflicult day lull ol risks, with Peul and Uiiduma 
a.s pnitagnnists in the arduous but somehow 
harmonious arrangement between nature and 
Ihc calm ;uid resolute human will to siir\ivc. 

* t nw ( TV iitf rqnnalrnl «> 1 .%» rwmt. 
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KREB 



"// 1 he grasshopper 
harvests, 
the ant will pay 
the debt. " 

[ All 14 .lit ptnsrrh I 
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BENEFITS 

HARVESTING AND PAOCES&lMQ 
OEiCRiPtlON Of GRASS SI>ECIES 
THE NEED FOR MonE RESEARCH 
THE FUTURE 



(KREB> 




INTRPDUCTiON} 



Kreb is the name given to the mixtures of 
grains from a dozen or more of the wild 
grass species that grow in the semi-and 
environments of the Lake Chad Basin and 
the whole of sub-Saharan Afnca; these are 
harvested to produce food for humans and 
feed for animals The mixture may vary 
from place to place and from year la year, 
according to the species of grasses that 
are available. 

Kreb used to be the traditional cereal 
source for pastoralists, who would protect 
grasslands to ensure seed production, 
harvest the grains and then allow their 
animals to gra.2e the grasslands, in this 



way. agriculture and pastoralism were 
combined m a productive system that was 
well adapted to the fragile ecosystem of 
the area. 

However, the immense potential of kreb 
has been sorely neglected in recent years 
as populations have been encouraged to 
discard it in favour of cultivated crops and 
specialized agricultural and pastoral 
production. There is now a real danger that 
this once-prized foodstuff will be lost 
forever as oral traditions of how lo harvest 
and prepare it die out. There are already 
signs that the use of kreb is becoming 
more and more sporadic. 
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( HISTORY ) 

A NOBLE PAST 

Derisively disimssed m recent times as 
■famine food", krebhas, m fact, been a 
staple food for centuries in nnucti of the 
Sahel and otfier parts of sub-Saharan 
Africa. It was traditionatty harvested from 
natural grasslands by nomadic herders for 
their own consumption and was highly 
relished fonts culinary merits " ' There 
is evidence of traditional pastoral grassland 
management systems that promoted the 
production of kreb and grass. Under 
herding and nomadic grazing systems, 
chieftain elders used to forbid grazing in 
certain pastures in order to allow the plants 
to seed If camels were found grazing in the 
forbidden area, the chief pastoralist could 
demand a camel m compensation. If any 
goats were found in those areas, ten goats 
could be claimed in compensation for the 
loss of grain. 





3 



Kme. t. MIXTURE OF CHAINS FROM WILD GRASSES. IS STIll. USED AS HUMAN FOOD 
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REASONS FOR THE DEMISE OF KREB 

With the advent of the colonial powers 
came prejudice and the introduction of new 
types of crops. As a result, the huge 
potential of wild grasses was largely 
ignored. Moreover, a combination of 
decreased nomadic movements and local 
conflicts has reduced access to available 
kreb sources in remote areas. Also, 
continuous grazing around villages and 
water points has resulted in grassland 
degradation, leading to the disappearance 



of species suitable for kreb collection, 
because wild fodder plants cannot 
complete their life cycle and produce seed 
under conditions of continuous grazing. 

Also contributing to the recent decline in 
the use of kreb is the fact that nomadism 
itself is on the wane, In the past, the two 
have always gone hand in hand, but the 
sedentary lifestyle being adopted by an 
increasing number of people encourages 
the replacement of kreb collection with 
cropping of introduced cereals 
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Cbenefits ) 



A BOON TO FOOD SECURITY 

Kreb is an extraordinarily versatile food 
source, making it a particularly valuable 
tool in the struggle (or food security. There 
is no hard-and-fast rule as to what goes 
Into kreb: its composition varies widely 
according to what is available at a 
particular time and in a particular region. In 
the Sahel, the grains of Cenchnis bifiorus 
\cram cram, or Sahelian sandburl are 
widely used In more humid regions, 
krvb is likely to consist of gram from 
between three and 15 different species, 
which can vary from year to year and from 
place to place, according to soil differences 
and climatic conditions. 

History shows that the harvesting o( kreb in 
the grasslands is one of the most 
sustainable and organized food production 
systems in the world. In the last century, a 
single household could harvest 1 000 kg of 
kreb per season. Similarly indisputable is 
the fact that the grams used in kreb are 
highly nutritious, comparing very favourably 
with many cultivated crops. Studies show 
that the percentage of protein found in 
these wild grasses is often higher than that 
found in farmed cereals, reaching levels of 
17-21 percent * The grasses are also 
especially rich in amino acids, which are 
gencroUy lacking in sorghum and other 
common staples 
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HMVESriNG OF KRCB IS ONE OF THE MOST SUSTAINABLE ANC aDSANIZEO FOOD PRODUCTION SfSTEMS IN THE SAHEL 




NOUADS AGREC THAT SOME AflEAS SHOULD BE PAOTECTEO FROM CRAZING SO THAT GRASSES CAN PRODUCE SEED TOR KKfB HARVESTINO 



A SAFEGUARD 

FOR THE ENVIRONMENT 

As well as providing food and forage, tfrc 
wild grasses used to make kreb play a 
significant role in protecting tfie 
environment. Perennial grasses anchor 
the soil, protecting it from wind erosion, 
and facilitate tfie infiltration of water, 
improving fertility and reducing runoff. 
Food security aside, there is a sound 
argument for returning to the practice of 
htarvesting these wild grasses because of 
their potential contribution to hailing 
desertification caused by overgra2ing. 
Kreb grasses grow with no external input 
and form a stable and cheap barrier 
against desertification. 




KfffS SPECIES ARE AN IMPORTANT GENETIC RESOURCE THAT SHOULD BE MAINTAINED THEY ARE RESISTANT TO OROUOHT. 
THRIVE IN WATERLOatED AREAS AND SALINE SOILS ANCHOR THE 50^ AND FACILITATE INFILTRATION OF WATER 
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PASTORALISTS ARE THE CUSTOOIANS OF M?» AND GRASSLANDS GENETIC RESOURCES 



A VALUABLE GENETIC RESOURCE 

The grass species used to make kreb are 
an invaluable genetic asset because their 
genplic make up is closely linked lo tho 

particularly harsh conditions in which thoy 
thrive. Whereas the annual grasses 
harvested tor kreb produce large quantities 
of grain and grow quickly during the rams, 
perennial grasses have a longer life cycle in 
order to ensure the reproduction of their 



species under difficult conditions. The 
additional solar energy used by many 
Sahelian grasses, classified as C^. 
produces a good gram yield. Such wild 
grasses can grow and produce grain in and 

situations, in the presence of grain-eating 

birds Isuch as Quetea quetM] or hungry 
insects, on poor and sandy soils, and in 
waterlogged environments, i.e. in 
circumstances that would render the 
cultivation of other cereals impossible 



The species used for hreb also have an 
international value as a genetic resource. 
Some are related to species used as food 
and forage crops. Therefore the genes that 
enable these wild grasses lo resist heat, 
drought and disease, and to grow on 
shifting sands or saline soils, may be of use 
in the development of superior varieties of 
cultivated crops. 



^ C4 it a type al pholosynlhe&is. technicaUf luiown at Ihe Ci carbon fnalion pathway, which is espectatly elf icwnt at high temperatum and «i bright sunbght 



A POTENTIAL MARKET RESOURCE 

Although kreb is mainly harvested for 
household consumption, a proportion is 
sold on local markets. While visiting various 
marketplaces in Chad, the authors noted 
that Its price vanes from half the price of 
wheat to the same or double the price of 
millet, or even more, depending on the time 
of year, the price of other cereals and the 
proximity of large cities (prices are much 
higher in markets close to large cittesl. In 
monetary terms a 100 kg sack will fetch 
between 1 5 OOO and 80 000 CFAF *, 

This would confirm that there is a genuine 
market for kreb. and that there is an 
interesting potential to develop it further: as 
a replacement for other cereals and as a 
delicacy, to be sold as a "niche" product to 
the peoples who use kreb in their 
traditional recipes. 



HARVESTING AND 
( PROCESSING ) - 



The gathering of wild grass seeds and their 

preparation as load arc procrsso* that have 

changed little over the cenlunes. In the dry 
season, whole families, mostly women, 
harvest the wild edible grains from grasses 
to make kreb Sometimes these grams are 
the only nutritious cereal available. When 
there is plenty of choice, larger grains are 
favoured, but the harvest is never selective 
because the different grasses grow 
alongside each other. 

The most common device used for 
collecting the grain is a basket, known in 
Chad as a so5sa( Conical in shape, it is 
made of sliced and woven dum palm leaves, 
with its pointed end pushed m to form a 
"navel" at the bottom. The wooden nm has 
a rope handle and the basket has a lid like a 
spider's web to stop the chaff and leaves 



* 1 000 CFAF an cquwient to t,&2 euR» 
i 112 jK»lt 



from falling into the basket with the grain. 
When the seeds are npe and ready to drop, 
the basket is swept through the grasses. As 
the basket fills up. the seeds are poured 
into a sack, wtiich is carried by the 
harvester. The grain is then laid out to dry 
on dum palm mats before being eaten, 
either whole or pounded into flour, cooked 
or raw, depending on the type of grains 
forming the kreb''". 

While the grasses are still damp, they are 
scythed, dned. threshed and winnowed like a 
cultivated cereal. This leaves a stubble on 
which cattle or small ruminants can briefty 
graze Sometimes when the seeds have 
already ripened and fallen, the grasses ane 
cut or burned and the gram is swept up. This 
spoils the taste and allows sand and gnt to 
become mixed with the seeds, which is a 
disadvantage, but still a viable option in hard 
times Occasionally, in periods of severe 
drought, the women dig out seeds from ant 
hills or termite mounds, raiding the 
underground storehouses of these insects. 




KOCaU MAiNL* COLLCCTEO FOR GOMCSTiC CONSUMPTION 
BU1 IS INCRCASINGLV SOLO IN MARKETS. ESPECMLIV 
IROUNOIAROE CITIES 
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Tef and fonio: 

two examples of small 

cereal domestication 

by' Alessandro Bozzini * 

III ihe srmi-iirid uil>Saharan areas, nvo 
sprric^. with phniuhifpcal and nM)rph<il<it;H'al 
fcaium similar la ihc- 5pcac» in\Tjhfd in krrh 
har\T<iUng. have brcn domesticated. Th«c 
are icf {kragnoAs <^ (/.ucc.) Trotter), which 
is nilth'aird nearly rxrliisiwlv in Ethiopia, 
iu<d fiinio (ill athal [Pigilana rxih\Sinf>(.), 
which is cultivated in the dry <a>-annahs uf 
West .■\frica (Burkina Fasci. Mali. Sencjfal. 
Guinea. Togo. Ik-nin and Nigerial. Bolh 
haw xvry small seeds and haNe heen 
doiiieslic^led and cuUi\aled as a Maple f<Hid 
hi the local poptilalions for millennia. 

Fcmio Is one (»f the oldest .\frican cereal 
crops, along H-ith soixhum. pearl and linger 
millets, .\frican rice and lei. ll is also 
considered to be one of the world's best- 
tasting cereaU and one al the most 

* l*iuCntif «f ijcntlin 




TEF ANO fONIO Alt AMONG tHC OLDEST AFRICAN CEREAL CAOK 



nutriiiolu of all the graiav containing K-I I 
|)erreni protein, with a high content ol 
essential aiiiinu acitls (except l)'une). 

Funi«i is ctilth-ated m diflinih soils (snnie %n 000 
ha), and some cullivtiis or populations are \er> 
carh-: they can complete their civle (seed tu 
seed) in six to eight weeks. The grain is made 



into porridge and ounu, ground and mixed 
with other flours in make bread and pa.sta, and 
hrevted lor beet. The strau ix uvd as aniiiul 
feed and mixed with rlay Tur making bricks. 

Tef most pfubdibly derives from the wild 
Eragmslii fnloia (1.) Palib.. which spread from 
Egypt into Ea.st .Mrica. into the Sudan and 




TEF MOST PDOBABIV OFRlVFS FROM thf 



JST IMfOR'ANI STAPLE fOOD FOR ETHIOPIAN* 



TCF li NOW CULTIVATED IN MANY PARTS OF THE WORLD AS A SOURCE OF GRAIN AND FORAGE 



Ethiopia. Noinidan. tcf cultivation ciwrn aboiit 
half (1.5 million ha) of the ana tlrvutcd to 
crrrais in Ethiopia and is certainly the most 
impiiriant staple lur Ethiopians. 

Tef fl<iur make>i a wr\ (Mrtkular tx-pt tif bread, 
called injrra, a kind of flat pancake, itpotif^. 
mcnst and rtattic. pnxlucrd alter special 
lermenLation and cooking, it contains no gluten 
and » llierelnre ^ininj; ttie intineKt ol pei>])k- 
allitTrrH ln'oirli»r rliimiM' (gliiirn inhtli-i-atirrl. 
Srtvral Ethiopian restaurants in the I'niled 
.Slates aiKl Kiiropr are now ser\it^ i»)m. Tel is 
al«n baked in cakes and used to prepare 
homemade bntT>)(rv i'he me <A the straw 
mixed vtiih clav, to make bricks for Uiildinf;, 
dates back to ancient Egypt. 



Hie seed is white, red, bi-ovi-n im' black and 
larger tlian die seed of its ancestral species (£. 
Inlma): the plant is also lai^er - a clear result of 
the domestication pnKes.v wliich includes 
I reslsianre to seed shattering. 

Tef fgnim are tepiHled to contain 9-13 percent 
protein, base high dij^-stibilitv and are wll 
balanced in essential amino acids and several 
mitroelenK'nLs. Therefore lei appears to be 

■(imitai to wht-;ll in IimkI vuIiu*. Rrrctlth, let luu 

also been nittivated in other areas (e.|{. South 
Africa. India, the I'nited Stales and Australia), 
both Un grain and production ol loragc of 
g«xMl qualit)'. 



DESCRIPTION OF 
C GRASS SPECIES ) 

This section irKludes short descriptions of 
grasses that are of special interest to 
scientists, particularty in the context of 
desertification control and biodiversity; all 
are found in the Lake Chad Basin. Other 
species collected for kreb in different 
ecological conditions include: EragrosOs 
pilos9 (wild tefl, Setana sphacelata. 
Cenchrus lepticanthus and C. paeuhi. 
Echmochtoa stagnma and E. cotona. 
Tribulus terrestns and Oryza breviligulala 

LOCAL NAMES 

The grass known in Arabic as dhnn 
lAristida pungens] was once the foremost 
wild gram found in the northern Sahara - 
Panicum turgidum latezu, or allumam in 
Arabic! was a very important perennial 
grass adapted to very dry conditions with a 
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rainfall as low as 250 mn^ per year and 
much collected for kreb production. Table 3 
lists a selection of kreb species with their 
Arabic and botanical names. 

It is interesting to note that local names 
often refer to the typical use of the plants, 
thereby highlighting the links betv/een the 
environnrtent, the people and the ways in 
which they use the plant. Por exannple. the 
Peul use the following words: 

> >agg Ito collect, to put asidel 

> hudo Iherbsl refers to all grasses with 
the exception of cereals 

> (ekkt Itreel refers to all other pfiarwrogams 

> pagguri refers to all grasses used for 
kreb production 

> paggun-jaawle (famine grassi refers to 
Brachiana sp- 

> paggun-gerioode [famine grassi refers 
to Setana sphacelata. 
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More examples of the links between local 
names ol plants and their appearance, 
qualities, uses, ongin and biotope are given 
by Tourneux and Seignobos •' . For example: 

> haako-ndiyam (water vegetables! refers 
to Amaranthus caudatus 

> li'eere-lccno llocal cotton) refers to 
Gossypium hirsutum punctatum 

> sawru-gawri (millet guardian), so called 
because it is not removed from millet 
fields, refers to AmorphophaUus aphyttus 

> sen*(e//o-6d/eere(black-soit AlysKarpus] 
refers to a combination of Aiysicarpus spp. 

> senkello-yoolde !sandy-soil plant) refers 
to Aiysicarpus vaginalis 

> tuppe-degot Iweed from General de 
Gaulle) IS the Peul name for 
Achantospermum hispidum, which was 
introduced by animals migrating from the 
north after the war v/ith General de 
Gaulle in (he 1950s. 
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TABLE 3 ARABIC AND BOTANICAL NAMES OF KREB SPECIES AND THEIR PREFERRED SOIL TYPES 



ARABIC NAME 


TYPE OF SOIL 


BOTANICAL NAME 


SLACK 


CLAV 


SANDV 


sbv 9%ib4 Ualhcr of fin9«rs) 




X 


X 


DBCtytoct€niufn 9€Qyptiuni Wild. 


*bu bHH4 




X 






Abu tsyo (fAther ol porridgcl 




X 


X 




sdsr Ipond shoresi 


X 






Sor^hutn sudsnicus Iwild sorQhumI 


#/ tutM Ipond $hor#tl 


X 






PchinochioM nyrsfnttiatis 


sm dijsnkgA 






X 




3tn s3kine (knife fnotherl 


X 


X 






31V surmo Iswampl 










ssctnlt tbu shock (spiny crtm crtm] 




X 


X 


Cenchrus catharticus 


mn 




X 




Vrochloa %p., Echinochloa colona 


kalassindra 




X 




Eteusine indies 


kamdallah 




X 




Brachiaha regutaris 


timan (twins) 




X 




Panicum turgidum, Panlcum laetum 




SELECTED GRASSES IN LAKE 
CHAD BASIN ECOSYSTEMS 

Panicum laetum 

Known as baya in Haoussa and timan in 
Arabic ' ' , this plant is found m a broad 
swathe across sub-Saharan Africa, from 
f^auntania to the Sudan. It is an annual that 
frequently grows in black clayey soils in 
areas tha\ are seasonally flooded. 

Its seeds are relatively easy to harvest and 
are used as the basis for porridge The 
seeds are eaten in Kano state, northern 
Nigeria, and in central Chad. 

The plant is also particularly appreciated by 
animals and is well suited to the production 
of hay and silage. 




TABLE i PANICUM LAETUM 


CEREAL 


Protein content 


jmajKl <Mifh fclvnocMa* ndond 


11.10 


Wheal 


».85 


Oat 


9.70 


AMINO ACID 


Panicum 
laetum 


Whe«t 


Valine 


4.49 


5.1 


Itoleuclne 


3.75 


3.7 


Leucine 


7.96 


6.8 


Phenylalanine 


4 59 


4.5 


Methionine 


1.78 


1.45 



' -.of miiitr Seurctift/O.tm 
fl lor too g prglein 



Panicum turgidum 

This perennial grass is known as afezv or 
markouba in the Sahel and taman or tuman 
in the Sudan and grows as dense bushes up 
to 1 m tall. It bends over and roots at the 
nodes, the leaves are few and the stems 
hard and bamboo-lil<e. 

The grass grows from Pakistan west 
through the Arabian peninsula to northern 
Africa largely within the 250 mm isohyet. 
These remarkable drought-tolerant plants 
survive by dissociating themselves from one 
another rather than growing in association. 

The root hairs bind particles of fine sand by 
the extrusion of a glue that allows them to 
absorb more moisture from the soil. 
Panicum turgidum is usually found on deep 
I diine sand, but will grow w«ll in wadis. 

It grows where few crops can and is a good 
, colonizing species that is extremely useful 
for erosion control because it spreads by 
long stolons building up mats of vegetation. 
Young leaves and shoots are very palatable, 
even in the dry state the plant is still eaten 
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by camels and donkeys It produces large 
quantities of seed that closely resembles 
proso millet; the Tuareg inhabitants of the 
Ahaggar f^ountains in the central Sahara 
eat It ground into a flour and made into 
porndge The ashes are added to tobacco 
(or chewing, and the powder from ground 
stems is used for healing wounds. 

Cenchrus biflorus 

This annuaL also known as cram cram"", 
is particularly well adapted to sandy soils. 
Its Latin name comes from the Greek 
v/ord kengchros. meaning "millet". In the 
past. It was the main cereal of the Sahel 
and the Sahara. 

Cram cram is harvested slightly 
differently from other fcre6 grasses: the 
ears are cut off with a knife instead of 
being swept up in a basket The seeds are 
then dried, threshed and winnowed like 
other kreb grasses 

The grains contain over 10 percent crude 
protein and are mixed with bayra Imilletl 



( 11B Jkiih 



TABLF- 



CENCHKUS BIFLORUS 



COMPOSITION 



Energy [kcAll 




Protein (g| 


19.2 


Carbohydratt I9I 


56.0 


Fal (gl 


2.9 


Fibre Igl 


2.3 


Ash Igl 


10.2 


AMINO ACID CONTENT 


Cystine 


1.7 


Laucln* 


15.5 


Phenylalanine 


5.2 


Lysine 


1.1 


per 1 00 9 SMd 


SoururNRC, mt'*" 



(or making bread and also eaten raw. In the 
Sudan IKordofan. Oarlur). the grams are 
removed from the husks by rubbing the 
seed heads between two pieces of leather 
They are then pounded and either eaten 
raw or made into porridge They may also 
be mixed with other foods. A thin bread 
\ki5ra\ IS also made from the seeds. In 
Kano stale. Nigeria, seeds are only 
occasionally eaten. 




Dactyloctenium aegyptium 

The name of this plant comes from the 
Greek word dactyhs. meaning "finger", and 
ktenion, "a little comb", and alludes to the 
digitate inflorescences, Soil types favoured 
by the plant include clayey soil, sandy soil 
and the black soil along the borders of 
ponds, swamps and bogs. 

An excellent food and feed resource ' ' . 
the rugose grains are either cooked into a 
thick porridge or the husked seeds are 
boiled in water to a thick mush Mixed 
with semiground Phaseotus aconitifolius, 
the grains are used to prepare a dish 
called keech. They are also reportedly 
mixed with bajra ImiUet). and other grains 
(for making bread). 

Church • '" reports two grain samples, each 
from 3 different area, which he states are 
identical but that have different vernacular 
names: anchu manchu and mail or 
manebhi. The first is described as 
unsavoury, causing constipation and urine 
retention. The second is made into bread 
and much appreciated. 

In central Chad, grains are eaten. In 
extreme famine conditions the gram, which 
IS also collected by ants, has been dug from 
the ground and eaten ' 



TABLE b DACTYLOCTENIUM AEGYPTIUM 



COMPOSITION' 



Energy Ikcalj 


J2J.U 


Protein Igl 


11.8 


Carbohydrate Igl 


65.0 


Fat Igl 


1.7 


Fibre Igl 


i.O 


Ash [9I 


7.5 


AMINO ACID CONTENT 


Isoleucine 


i.B 


Leucine 


9.9 


Phenylalanine 


6.8 


Valine 


5.8 


g for 100 g protrvi 


Seww.NHC. 
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Using grasses for food 
and fodder in the Sudan 

bv Mahgoub Zaroug. Babo 
Fadlallah. Ali Hasab-Alkarim .<iul 
Jadkareeni Madibo. 2U()2 

AVrA i^ at«> h;u \«'Mf<l in inlicr «il>-S,ih,ii 
ifKKiiis iiicUKiini; the S(Ml;«ti. HiTc, «;\iTa) 
Ijiuss >pcc if « arc UM-d as U^diliunal and 
cmfrRcno- food. These incliidr lirafMaria 
oktusiflora (umrhiri and B. xantholftKa 
[elmgigra or AitoAI. OnrAmt bifhrui 
[luukanrfl Uuikitt). Daflylarlrniua argvplium 
iahtmtairfi, hhinuMiM itilona (tliffm <ir 
knnb), and Oiyja barlhiinvSL O. hnviliguUita 
(na). Grains of somr of ilinc i;ra»« arr 
cullcctrd truin anl or lemiitr immnds. 
or ffiHii ihr Krmmd nhere llic\ luiw tallrn; 
others are harwstcd manually fmm standing 
KravK-f, wiitrh are drirri and threshed. 

Kmik is the name ffnvn t(> grasses sue h as 
Omrliiana spp. and Eetiimtf htoa miona. In 
most taws, these grasses are associated with 
areas that are irmporarih flwulcd and arc 
loiind ill slullcnt r.iin\«'aler piKiis and 
deprcsuons. known in the Sudan as mhadi. 
TIieNe spet ies are forage plitnis and their 
grains may be used as emergency itxid. In 
the Buram and .\I-Dein ptininces of 
southern Dariur state, in (he Sudan, grains 
are rollrrted from parlialh Mibmrrged 
plants in a haskri with .1 sixTiai opening. 
Tlie Uiskei is dragged through the gi^ss 
stands H-ith a iieatiiig rhythm and the giains 
fall (tint the luskei. TJie dry grains arc then 
KtiMind and the resulting flour is used for 
■he pieparalion <il a kind of porridge, called 
mailula, uliirh is eaten with milk, ghee and 
sugar. <ir yiinetimes with cooked meal. 

Rk (wild rice) is the name gK-en to Oryui 
spp.. uhirh are as«<i(iaied with swanipis and 
s<Ms<inallv llfNKled afea» in western and 
soulhern Sudan. O. ArnfAii groH's in lheh<*ds 
(»l raqaiai (UxrjA natiiial water chaiuiels) 
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vthWf (). Innriligulttla gimcs at a medium ctrplh 
in rahadf. There arc lwi> wan ul' haivmiii); the 
I gnmnt na. 

1. Mlicii M-fd hcad-i maiiirc thrv lall on ti> the 
surface ol ihr swamp. Ihn are cnllerled. 
dried and threshed, and the grains are stored 
l<ir ^titwquent »•*: 

i. Some people use Miiall buals to mine 
through the swamps where the wild rice 
pliiiii* Kiow, chalking <»Trt-hi-.iring nilms cm 
iIm- !>i<lt' ol the tuMi. When the hoai h;Ls a liill 
loiul of grains it is nuised li> the edge ol (he 
swanip, vrhere it is unkMded; the trip k then 
repeated. Collerted grains are dried and 
stored for subsetpieiil use. Siinie sui pliis 
I gruini are marketed liKalK. Hie grains aie 
cooked with milk and i(iiisiinie<l In 
pasloralists aiid otlier liKal (oinimiilitiei. 

j Abuoiabir is the name given to Dattyhximium 
art^ftium, an atnntial fonige specie's, which 
glows on aJinur soils in the Kass and eaMern 

j Zalinji pnninces of Darfur. ;4(iinirl» the slighlK 
elesated area of stabilimi siind (limes. Seed 
heads are cut maniulh when the\' turn velluw. 
which indicates inaturiiy. The harvested 

I tnateriiil b left to dry. then thr«-shed heating 
it inside a uiKMlen xinlainei, t» funiluk. The 
seeds are cleaii<-<l aiwl inixeil with millet (two 

I pons of almauArt to one part of millet) and the 
mi!«ture is gi iHiiul lo produce DiHir. HiU (lour 
is used dining eniergencv peri«ids to prepare a 
porridge called a«(/a and. on oaaMon, to make 
the traditional thin bread known ait faint. Pure 
oiuiudAiv flour is used to treat diarrhoea. 



THE NEED FOR 



C MORE RE SEARCH^ — 

The evidence so far points strongly to the 
value of kreb as a foodstuff, a forage 
source and a way of protecting the 
environment However, more investigation 
IS urgently needed in order to obtain 
scientific information about its benefits so 
that promotion can begin in earnest 
Without this, there is a serious nsk that 
this exceptional resource will be lost to 
future generations. 

Much more needs to be known about the 
nutritional properties (e.g. the quality and 
quantity of starch and proteini of the 
different wild grasses that make up kreb, 
as well as pest and disease control and 
resistance, resistance to drought and 
salinity, and geographic adaptability. In 
situ and ex situ collections should be 
made in order to preserve genetic diversity 
tor the future. 

Evaluations, tests and studies should 
include germplasm evaluation, cytological 
studies and the production ol tetraploid 
specimens m order to increase the size of 
the seeds. The different germplasms 
should be characterized and their important 
qualities noted, such as vanation in colour. 



sensitivity to day length, uniformity of 
maturation, susceptibility to pests, yield, 
and adaptation to heat and cold. If the 
grasses are to be selected for food 
production, characteristics such as non- 
shattering and easily husked seeds are 
desirable. Seed shape and seed coat, 
preferably inelastic, should be defined and 
selected. Genetic research will enable 
efficient plant-breeding strategies to be set 
in place. 

As far as germplasm collection is 
concerned, particular attention should be 
paid to collection in harsh environments, 
where many relict cultivars are present 
and could be threatened. One basic need 
IS for ethnobotanical investigations related 
to plant production and uses. The range 
and ecological requirements of the plants 
must be studied to enable the 
identification and protection of the 
different types of germplasm. 

Agronomic analyses need to be carried out 
in order to determine cultural practices, 
plant behaviour, population dynamics, plant 
density and sequences. Crop-handling 
studies should focus on harvesting, 
cleaning, staring and processing 
methodologies. 




SCIENTIFIC METHODS SHOULD BE COMBINED WITH 
ORAllV TRANSMITTED KNOWLEDGE 




( THE FUTURE) 

It IS most important that any future benefits 
from the use and improvement of kreb are 
returned to the people who have used and 
preserved it for centuries. 

These people who, through observation, 
experience, agreement and error, have 
developed techniques of harvesting kreb 
and maintaining the grasslands for their 
animals, must remain the direct 
beneficiaries of their knowledge and work. 



THt PROItIN COMtNI at G<tAiNS 'S OFTEN miGhER TM4N THAT FOUND IN rABMEO CESfAlS 
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Analysis of kreh spedes 

hv Attilio Lovato .tiul Enrico Noli * 

A viiiipW n( Aff^JniIlfUfcl ariMiiMl 
N'Djamciu by a wuiiiaii rnim the Ati 
tribe wu% bniiishl U) Itah when- il »-.!» 
.>nal\M-cl ai ihr 1 jR.VS in April 2003. The 
I I'sullN arc ){ivcn hcUm. 



COMPOSITION OF KRCB SAMPLE 


SPEt.ltS 


S or SAMPLE 


hlunixiilm nUona (I.I LiiiL 


79.4 


ftimnim mlimtitim 1- 


10.7 


/Vgwiruui ttniiiinlalf Rxi/. 


o.r> 




0.2 


tsupmtii ahtuintea Litlk 


0.2 


lni|uirilirs 


9.0 



In this csee ihc duminant specit^ wprc 
tMnodJoa rvtona and ranrrum rabfn/uiK 
THctc tv>x) *pcnc-s <ihi>uld recciw sptxiul 
aticniion in lumrc activiun reUird to thr 
bitvdint; i>l ((r<isw« Inr fond production. 



Nutritional analysis of 

In Marina Carcra 

.\ sanipir of krri collected in Chad, near 
N'njiiMKna. h\ Iik uI women, wn anahwd 
at INR.\N on i July 201)3 witli ihc te»ult.i 
Ri\m bekw. 



Tlii^ atiah'sn confinm the i^imkI piniein 
tontcnt ol ImiL 

* l.jiliiir;ilom» dl Klrcira r AluliM drllr Smirnti 

** Iflinilfi !Wh»iuJc di Rir<*m Alunentaoiiinc r 
Nuttijknr I I.ML\.S I . Kmbc hai^ aUS 



NUTRITIONAL ANALYSIS 


OF KREB SAMPLE 




CONSri 1 I KM 


OF V\MI*LE 




12.00 


Pnunn 


8.80 


Xsh 


0.95 'dryiiuiicr> 


U|>id> 


1 Ai miiiirr) 




PANICUM COiOKATUM ' " 



eSAOROSTtS SEEDS 
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An annual miracle 

14 December 2002 
N'Djamena, Chad 

It was a surprise lo find M right here in 
N'Djamena since, as Tar ^ knew. Uiis ceical 
brlongrd nu>rc to the northern ailturr o( the 
Sahcl. H<*wr\rr. in N'Djamena w meet 
Madame- Faiimc Mahamat 'rrr.ip, who anniialh' 
repeals the ritual of i;atherin}; krrb. The tn>>lrrv 
is explainni when wr learn that Madame 
Falime belongs to ihr Ati cthnk |{mup; as an 
'immiKTant* from the northeast slir brought 
the tradilifM) with her. 

With great courtesy and patience. Madame 
Fatime explains all she knoHt about iltrmftand. 
what's more, she presents us with a small bu^ tir 
it, which we will bier have anaJyied by a 
specialist laboratory. 

So inv begin to verily what verv lew bonks 
report exhaustively. 




» RIGHT: BASKET AM) STICK MtC STK.L THE TRAOITIONU. 
TOOLS USED STECIFICALLT FOR X/KSCOUtCTION 



> Kirh is a mixttirr of grains from wild grasses. 

> Its use is vrrv aiKient iuid widespread tnainK 
in ilie iMMthem villages of ilie Sahel. The 
KanciiilNi. fur example, who live to die south 
of the .Sjihd, rarrh r tmstime or gathtT it. 

> IM 'k not cultivated, but grows 
s[>otllaileoltslv. 

> It inay he substituted for any other rerral: 
rooked, it can be eaten like m«>Mwith a 
sauce or, as a soup, it can be accompanied 
by any condiment It can also be used to 
make Ixtasa. a kind of |KLsta eaten with milk 
and sugar, ur hmilUr, also mixed with milk 
and stigar and .iccompanied hv fmlrnUi. 

> It is a choice food for all kinds of animals, 
including birds. Even ilie biixl known as 
the mangf-mtllr (millet-eater), in spile of its 
nickname, prefers ktrh lo ciillivviled millet. 

Ktrh 'a foimd al the market in N'Djamena only 
during the harwsi season, towards the end of 
S<-ptrmber, at the piirc of \! (HX) (t'.KV • p«T 
rmmu, the i-riuiv-jleni of lj> kg. In a given year 
M.idaine Fatiine may gaihei a tmniu a dav. It 
liikes eight rcitnmxtu produce 1.5 kg of husked 
krrk. But it Is diflicull to calculate an average 
yearly yield: ii depends on umi many lacuirs. 
To gatlicr krrb. Ask women use a basket 
eqwriaih marie lor that pur^Mne. Heiri with 
one hand, the basket is swung Uick .ind forth 
under the ripened spikes, sliakiiig the dry 
grass. If the knb is ripe, the seeds fall easily into 
the basket. Manv will fall to the ground: to pick 
them up, small as ibey are, is no eas'v work. For 
support each woman leans on a decorated >iii k 
ii;i<liiii>nallv made for that puiptne. Rut the toil 
i> uorth it: ;tri-t provides a uuircr oi nutrition as 
Hi'il as cxua cash lor the hi*iii<eh4ikl, since ilir 
surplus is sold at the market. 

I.ater wv will also go with Madame Falime to 
her Tiekl" of knii. about li km from the i rntre 
<if N'njiUiiena. At the time of our visit, in 
December, the area is a desolate expanse < >l 
land, punctuated by a lew mud huts. But with 
the linl rains, the grasses will grtiw again, 
renewing this annual miracle. 



* I am ClfAF m cqiunlcni m 1.92 raim . 
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FARMING 
SYSTEMS 



"To work with a farmer, 
you have to start 
to know his life, 
his knowledge, 
what he can do, 
what he wants to do. " 



I I*ifit4-il* liiiiii till* \lKrl ) 



ISTROOUCTiOH 

TffAOrriON&L CEREALS 

•-E r»INT 8EHDE8S 0' »0»»C'.'L'U'»I 
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I Wriar 




riNTRODU CTI 0 ND 

For centuries human beings have been the 
builders of their environment, The large 
savannah ecosystems of the Lake Chad 
Basin, dominated by Acaaa trees, have 
been managed by people through tire and 
movements of livestock, which transported 
seeds and grazed the grasslands 
selectively, and also through the collection 
of fruit, wild vegetables, tubers and cereals, 
and the use of wood and water resources. 
To protect livestock against predators and 
thieves, pasloralists tended to plant spiny 
trees, such as Ziziphus and Commiphora. 
around settlements ' ". 



Human beings have also modified the 
environment through the introduction of 
agriculture and. in the Lake Chad Basin, 
which IS part of the larger Sahelian 2one, 
several important crops have been 
domesticated. These include millet 
IPenniselum glaucum). sorghum 
[Sorghum bicolor], water melon [Cilrullus 
lanalus], jute ICorchorus otitorius]. 
cowpea lVigr>a unguiculata] and gombo 
\Abe(moschus esculentus\ 

Recurrent droughts and conflicts have 
caused people to move over large 
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laterial 




The lake chad basin hosts a mosaic of CaOPS. RANOINO FROM THOSE CUcTIVAIEO FOR DOMESTIC CONSUMPTION TO CASH CROPS 



distances, bringing with them their 
domesticated crops, cultivation practices, 
food habits and preferences, religious 
beliefs and social organizations. In the 
Lake Chad Basin all these different 
practices and requirements, combined 
with local soil types, water regimes and 
smsting Indigenous vegetation, have 
resulted in a mosaic of different 
agricultural systems, each specific to an 
ethnic group and ecosystem. Traditionally 
all these systems have the following 
features in common. 



> Mobility: to avoid overexptoitation of poor 
soils and search for v^ater 

> Integration wtth pastoralism: to obtain 
manure and produce moat, milk and 
skins 

> Integration with natural vegetation: to 

collect food, medicines and materials 
for llie construction ol houses, canoes 
and mats. 

> Integration wHh fisheries: in rivers, lake 

and ponds 

> Wise t»« of water fluctuations to crop in 
recessional land and obtain additional food 




TRADITIONAL WATER MANAGEMtNI TtC'ixlUUCS SUPPORT 
MAN* CARMINC SnTEMS 



' ^terial 




HkUm ARt 6ENERAa« SMALL. AVERAGING FROM 0.2S TO 2.S HA IN AR£A ANO EMPLOriNC UP TO FIVE PEOPLE MAN< FARMERS COMSircE AOOICUITURE WITH FISHINO AND LIVESTOCK PRODUCTION 



C agricultural:) 

SYSTEMS 

Today, growing populations and the 
consequent need to expand the limited 
amount of land available for agriculture and 
to increase production per land unit frave put 
more pressure on agriculture and natural 
resources- Shorter fallow periods and 
encroaching agriculture have reduced tfie 
area of available grasslands, overexploited 
soils are degrading and water is becoming 
increasingly polluted and scarce. 

Conflicts between farmers and pasloralists 
have increased because they are competing 
for natural resources. 



At the same time, the variety of 
agncuttural crops has increased and 
currently includes crops for domestic 
consumption Isorghum, millet, maize, 
gombo. pepper and wheat! and cash crops 
Icotton, peanuts, vegetables, ncc. etc. I. The 
cultivation of these crops on different soil 
types Iranging from sand to clay) and in 
areas of different water availability Irainfed, 
irrigated and recessional landsl has 
resulted in a mosaic of traditional and new 
farming methods and cropping calendars. 
Socio-economic factors, such as labour 
availability and farm size, also play their 



part in determining the cropping system. 
An average farm in the Niger part of the 
Lake Chad Basm has an area of 0.25 to 2.5 
ha and employs five people ' . 

Traditional farming systems are therefore 
undergoing a transformation towards 
intensive systems, although they still 
consist mostly of a combination of 
traditional subsistence cropping, fishing 
and livestock production with the 
production of cash crops. Examples of this 
evolution in four different ecosystems are 
described in the following pages. 
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1. Subsistence and market farming 

At Balaza. ICameroonI domestic consumption 
IS based on a combination of short-cycle 
rainfed sorghum (named njigaaril and of 



transplanted sorghum (muskuwaaril wtiich 
IS cultivated m clay soils at the end of the 
rainy season; rainfed cotton is cultivated as 
a cash crop The trend is to increase cotton 
production instead of rainfed sorghum in 



order to guarantee a regular income, and 
maximize the cultivation of transplanted 
sorghum to ensure subsistence. 



TABLE 7 COHPLEHENTARITY OF COTTON, RAINFED SOROHUH AND TRANSPLANTED SORGHUM 
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2. Farming and fishing 

The activity calendar for Dabar Shalia 
Kwatta village, Lake Chad (western shore. 



Nigeria) shows the integration of fishing 
and the agricultural system, and the 
efficient use of the lake's fluctuations in 
order to provide for both domestic 



consumption and the market Furthermore, 
this arrangement enables the harvest to be 
distributed evenly over the year in order to 
best meet domestic and market demands, 
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3. Complemantarity of 
wet/irrigated and dry ecosystems 

From the end ol June umil the end of 
December, the Mobber people of the 
Komadugu-Yobe have an intensely busy 
agricultural calendar because they have to 



work In two different ertvironments: the 
river shores and sandy dunes Rainfed 
millet IS cultivated on sandy dunes for 
domestic consumption. Rice is sown in 
July-August on dry soils for domestic and 
rnarket consumption Rice rises with 
rainfall and is subsequently flooded by the 



river and is harvested in December Mobber 
people used to fish from October to January 
but recurrent droughts and the additional 
request for rice have reduced fishing 
activities Vegetables are cultivated on the 
rivorshoro from August, using irrigation 
after the end of the rains. 




Soufe*-. •urapoUCM trom C. Bouqutl. 1990 



i. Agriculture and pastoralism 

Buduma agropastoralists from the Lake 
Chad islands have adapted their calendar to 
fulfil both agriculture and pastoral 
requirements. They also combine fishing 
but this will be left out from the scheme 
below. At the onset of the rainy season. 



when the presence of insects forces 
livestock towards drier environments, millet 
is grown on sand dune soils for harvest at 
the end of the rainy season. Animals are 
also kept around the dunes, grazing on 
fresh dryland pastures. From October, after 
the l^arvesting of millet and drying of 
natural grasslands, the animals return to 



the islands, and lake fluctuations allow 
maize cropping in recessional land. The wet 
island environment produces additional and 
very precious green feed for livestock from 
February to June. This corresponds to the 
difficult hot dry season of the ecosystem 
around the Lake Chad Basin, when animals 
suffer from lack of fresh forage. 



TAR I F in A6R0PAST0RAL CALENDAR OF THE BUDUMA PEOPLE LIVING ON THE LAKE CHAD ISLANDS 
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The fallow system 

FarmcDi in the Lake (iiad B^uin ha\« 
iradiikinatly iisrd ihr rallnw n'ucm, 
allimini; rullivai<^ land Ui rrM lor sneral 
U'ar>> bi'fiMf «Mf h ntv plaminK. In llu- 
reRton. where land has alvt~a>s been 
plentiful - tiidike H'iiti-r and );iHid Miil, 
H'hii'h arc both in short !>uppK - this 
technique vi-as important lor alluwing 
regeneration oi'^oiU and \ieKetatMtn. 
Himever, prcwure on ihe land frimi the 
l^tuviiiiK population nteans that this n'Uein 



is now being practised on a miieh-redurcd 
scale, as more intensive larniinf; lakes o\ei. 
The fallow sx-stem has a role to play in 
preserving bkidiversiiy because, on land that is 
left I'alloK' rr>r more than lour veaix plants, soil 
organisms, inserts and small verietHatrs Man to 
develop, and these species support birds and 
rudents Tliese. in turn, attract piediiiois. suih 
as jackals, o«tis and binis of pre\. and tlie 
entire Mildliic habitat is mainuinrd. Natis'c 
glasses alltm grazing ol'wildlire and livestock, 
and shrubs and trees proicrt soils frttm erosion 
and provide limber, lirewuiKl and sliade. 
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C traditi onaTO 

CEREALS 

The mam traditional coreals cultivated for 
domestic consumption are millet and 
sorghum, although wheat, rice and maize 
are increasingly replacing them, mainly 
because they are consumed m towns and 
cities and their preparation is often easier 
and quicker The Peul use the word gawh 
(or both millet and sorghum 

MILLET 

The millets (meaning " small seed"! are a 
group of various millet species that produce 
small seed. They comprise a dozen crop 
species belonging to different genera. 
Statistical documentation for millet is 
generally poor since most national statistics 
do not distinguish between the various 
botanical species. Among them, pearl millet 
\Penniseium glaucum] and finger millet 
\Eteusme coracana] are the ma|or millets 
and West Afnca minor millets are fonio 
{Digitarm exilisl. black fonio IDigitana 
iburu3\ and guinea millet \Brach13na 
deflexal Some 20.6 million ha were sown 
with millet m Africa in 20O2. with a total 
production of 13 6 million tonnes; it was the 
third most widespread cereal, after maize 
and sorghum, and before nee and wheat '". 
Pearl millet, like all other millets, is 
adapted to and and semi-and conditions 
and to sandy soils with very low fertility. It 
tolerates downy mildew, stem borer and 
head caterpillar Production rates are very 
low laround 400-500 kg per ha in the Niger 
and Chad, and 900-1 000 kg per ha in 
Nigeria and Cameroon! but it gives the 
farmers a chance to survive in very arid 
environments and also provides some 
(odder for the animals, which feed on stalks 
after the harvest 

Pearl millet has a long growing season 
which, although agronomically inefficient. 



allows the grains to dry well after the end 
of the rams, thus reducing the ri&k of 
moulds forming during storage 

As they do for their livestock, farmers 
maintain a high level of heterogeneity m 
their seed stock. They traditionally perform 



what scientist call "population breeding ". a 
technique of maintaining a cluster of 
genotypes to ensure that the population has 
as many different genes as possible. In this 
way, it has the plasticity to respond and 
produce in varying conditions (droughts, 
pest attacks, wind and floods!. 
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F«RMEi<S O'i J// -.ur^uHUM, DUPITE ITS LOW PROOUCrmTT, BECAUSE IT HAS SOOO HESISTANCE TO DROUGHT: Th m-.a.CA •itil.^lii ' ..;cSV 



SORGHUM 

Sorghum [Sorghum bicoM has adapted 
well to local conditions down the years, 
achieving a good balance between 
production and suslainability. Some 
varieties of sorghum are cultivated as a 
Tainted cereal white others are transplanted 
on to recessional land There is evidence to 
suggest that durra varieties were already 
being eaten in Egypt as early as 4O0O BC. 
Chad and eastern Nigeria torm a centre of 
diversity for the caudatum variety ' '. In 
2002. 23.6 million ha of sorghum were 
cultivated m Africa, with a total production 



of 20.3 million tonnes. Together with millet, 
sorghum represents the main source of 
calories for people living in the world's 
semi-arid tropical regions. Sorghum is rich 
in carbohydrates but contains relatively 
liltle protein. 

Yields vary greatly according to the 
conditions m which it is grown In the 
United Slates, the yield may be as high as 
A tonnes per ha, while the average harvest 
in developing countries is |ust 1 tonne per 
ha. In Chad, the average falls even further, 
to 0.6 tonnes per ha. while in the Niger it is 
around 200 Kg per ha ' . 



The reason for such large differences lies 
partly in the varieties that are cultivated and 
in the low-inpui cultural practices of the 
SaheL However, it is mostly because, in 
areas of low yield, sorghum is mainly grown 
on marginal soils where rainfall is 
unreliable and often inadequate, and 
diseases IsmutsI and bird attacks are 
fnequent. In such hostile conditions, it is 
often better to sacrifice high yields in favour 
of balance and food security, Therefore low- 
yield, high drought-resistant varieties are 
used. In some cases, the straw is even 
more important than the gram because it is 
used as construction material. 
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Another consideration is the relatively low 
marl<et price of this crop. For this reason, 
farmers in the Lake Chad Basin have little 
interest in producing any more than they 
need for themselves, given the extra effort, 
cost and stress on the land that this would 
entail. Only 1S percent of total sorghum 
production in the region is sold on the 
open market. 

With this in mind, farmers in the Lake Chad 
region select seeds that will keep risks to a 
minimum, favouring those that fiave a good 
flavour, adapt well to difficult conditions, 
are resistant to drought and disease, and 
produce sufficient residues to feed their 
animals. A high yield is not the prime 
objective and. therefore, is generally not an 
overriding criterion when it comes to 
selecting a new variety. When farmers do 
need to increase titeir production of sorghum 
or miUel, they tend to extend the cultivation 
of existing varieties into more marginal 
lands, rather than opting for a more intensive 
production on land already in use 
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The farmers' treasure trove 

b( B. Mathieu. N. Perrol aiul S. Gonne* 



Farmers mm and njlrhan- ihcir lixal 
varirlin nl' tranitplanird Mii)(hiini < Stirghum 
biniof (I.) Moench, Hurra or dumKouHatum 
varictiw), which havr bcnunr aiLipted to 
iIht dinVtvnt cculugical and siiaal 
condiliuiu of the Lake Chad Basin. Th<^ 
An scaMin iorKhiims have dinVreni genetic 
namr^ acr<irdinj( lo ihe prtidtiriioti area: 
bninr in Chad, muykinmnh in Cameruuii 
and mautkun in \i);eria. 

The pmdurikm cycle nn receMlnnal land 
starts at llie end ufthe rainy season and 
develops during the dry season with the use 
of suil-waler reserves. Tliis alhnvs extra 
cereal pmduciion at a lime when m<iM other 
lood rescrvTcs have already been exhuusled 
lbct\»cen Dec ember and March, depcndin); 
on (he variety). In (uimeriMin, inuisplanied 
sorghum tvas inirtxtticed during the Bornii 
Kmpire hv the K.iniiri. The nomadic Peiil 
p<ipiilalions. wito priigressively settled in 
minhern CamenMHi. have conlribuled to 
the spread of muikHuvari tince the sixteenth 
ceniurv TtxUv. the pniduction ol 
iransplanied Mirghum laitges from 5O0 to 
1500 kK per ha. 

CiJtiv-aiion lechniqiH> v^irv Midely fnini ciiunlry 
lo coimtrv. depending on lalxiur av^iulabililv. 
soil types, the trowing period of the selected 
varieties - ranging from '.10 to 1.51) davs - and 
the dumituuil gnis ivpo llial ^fini^ up during 
the lainv' snnan, induding tmilfUa fcipvRfH. 
Setaria spp., Erhmofhloa spp. and Orn/i spp. 
' ' . The skills and knowledge of farmers are 
important, including ihe building ol small 
(tuns so that rainv«Mler is retained and inliltnues 
the viil: the coordination of the iigricultiiral 
calendat by adjusting the priKl(Kii<in in 
nurseries to the iransplaniation perind, Kfiich is 
govenietl In (he ptedicted end of llie raitu and 
the vtithdraH-al <if Hater Iniin tlie llwided lands; 



maniiKing the cleiuiiig of gnusev and the use of 
louHTullivation densitv, ncK exceeding 10 (KKI hidn 
per ha. For example, farmers from the Dianiaie 
Plain (region of Maroua, Cameroon) have 
dm-kiped a technique fm leluihtliiiLiing dc^aded 
soils that c ombines ifie development of a close 
neiwoik of small dams with the use of picmeer 
varieties hi-II acLipled lo dnx^hl conditionv .Xiter 
a lev»- years, ihc viU-t retention capiicity of ibr soil 
and ihe soil siruciure improve, tlvuiks to ilie daim 
and lo ihe action of the wkh syMeiiB, which enable 
water lo inllliiate ihe v)il. Manv local sorghum 
varieties have adapted to the hetenigcneiiv of 
die soil in cultivated envinrnments. An 
invTniorv ot these VTtrieiirs, chiiracioi i/j-d 
accoiding to the farmers, was wried out in 24 
Tillages an)und .Mannia and Kaele in northern 
(Umcroon. The existing transplanted sorghums 
were found to belong lo ihr duna, taiulaluiH 
and duim-taudiUum varieties, based on the 
claxsiriraiion In Harlan and De ^Kn 

Tite enitypes iur vtfmari majim. hiripiun and 
ajafiomaan. F.ach v^ety has a local name and liiis 
spetifK tliaracieiistics, such as the lengtli ainl die 
ctrnipactitess of the panicle, adaptabiliiv to 
ditlereni soil types, pest trsisunce, oixarutleplic 
aiHl inmtiiirmatiun chamcierislicN and suiubiliiv 
lor diliereni food pcrparaiions. Sime 4.i local 
v-.irielies have been identified, and die fanners' 
main selection ciiieria liave been |ir<Kluctivity and 
fcHKl qiialitv. .%y^n varieties are grovni in cner 42 
pctxent <jf the total ctdtivated aieas. because they 
are highh prudiictivt- <iii lypiciJ vertiMtls. llie fluiu 
is uf good quaUly. and die stmrrs are sweet and 
laviHired as feed lor InrsUK k. \'erv rustic varieties, 
such as yaautt. are being incrrasingK gnmn on 
newly cultivnled soils and in (Ic^aded aieas, TIlis 
is because thev are early maniring varieties (a 
factor thai loivert ri.sLsi. ;ire noi vers demanding 
and ihrivv in v)>ile of ihe Ioh ualrr leienlimi 
capacity of tltese soils, TIh- burj^urx varieties are 
preferred for dieir ie«is»aiice lo pesLs. partiailarlv 
the led-billed tpielea ((>i«Wlm ipiflni). Hurjiuun 
virghum is niltivated either along tree and biisl) 
/ones or on fieki borders in order lo protect die 
belter-<|iialitv varieties dul aie cullivalcd in diese 



areas. Grains varv in colour from red in pink and 
h.tvr a brown Uvvr under the peric:up Willi a high 
Uinnin concenualion dial is bitter and 
unpalalable lo birdv Some vnrieties have hairs, 
which further chscourage attacks b\ birds. The 
bitter taste remains alter the grains have been 
ptocesicd. 911 the Mng^tin variety is only used as a 
means o( proiening (nher cn»ps. In the yim 
(tloodplain) iire^is, ftuirt-O'cle varieties are 
generally used became these lands are covered by 
water fiir long periods of die year. If lot^-cytle 
varieties viere lo be used, their late harvrsiing 
would make thrm a target for birds, .\noiher 
advantage is that rarlymaiiuing vaiielies reach 
the iiurkei nuiier and therefore (otiiinand 
higher prices. In the 24 vilL^es investigaled. not 
one variety of sorghum has been abandoned in 
recent times. F.inneni are reliiciani lo caa aside 
inuliiHMi;il varieiirs lieraine, firM, they have 
inherited ihem from dieir foiefadiers and, 
>ecund, they are well aware uf the beiieftis uf rach 
one. For lliis leawm. vaiicties wndi limited food or 
agionoinic qualities aic still niluvated and 
transplanted on a small scale m ofder to mainlain 
seed. ,^inong these are nMjiirn uvfairwmdf and 
iryaauti The main reastms why larmers grow 
traasplanted solium are as foilunw 

> Thev use it for domestic cnnsunnption. 

> It suits their ta.stes and tlieir traditional 
recipes. Each v-ariety is considered to 
have specific nutritional, taste, appeal 
and handling values. F<ir example, ruscus 
ctxiked with the mfman v^netv provides 
energy, while the majreri is more often 
used lor ImuiUir. The Aurjuuri v;irielirs 
are hard lo shell and mill, while the 
ti^umeni of the ajagamaari v-ariely is 
ea.sv to remove. 

> Ixical populations are ready lo pay a 
higher price - up to 2,'> percent more - 
fur local varieties of transplanted 
vtrglumi. 

> Ev<en iirlNinized populations tend to 
maintain their traditional tastes and 
habits, thus creating nev»' market 
opportunities for these local varieties. 



* Oiiiir ilr <mi|i^lfem Inirf lulitMuIr rn rrrlirfrlir mnicMNnlqur puur Ir iUs><4ap|inwm (t^fawl - TEJtAI. MompHMcr, France 
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Wild rice: 

a disappearing foodstuff 

by Van Nguu Npiycn * 

Orna fjtabrmmit is one <if 21 specie* o) wild 
rice found wi>rldwidc. Once common 
ihrmiKhcHit \Ve« Africa, thisx'aliublr 
tdoditiitl is diappearini; last because ul die 
inirnductinn of culth'aled rirc pUinu from 
Asia. U'fi ID iis <wn dexxes, <). i^olinnma 
t^oMs <f>oiiune(>iinK in nianv purts of die 
Lake Otud Ba.sin. especialh ttiriMng on the 
inunhy lands ckisc to the lake and the 
mrrs. li is an excellent si>urce of food for 
both humans and animals and is 
Iradiikinally harvcued by local 



communities, whii store it in leather sacks, 
baskets tir calabashes. 

Hovwrer. incrcxsinglv. this pnrimis wild rice is 
beinn luisied In the arrival of (hni uUn<a. a 
cultivated spenes imported from Asia. Before 
plantini; the Asian rice in the paddv-ficlds. local 
larmt-rs pull out the Mltd rice b\ Irs roots, llie 
threat to bitjdivcrsit^. and to the future of a 
species that has been used lor generations, is 
one that lugcnih nt-t-ds addr«-s.sin|{. Some hope 
is offered In the launch of \KRK'..-\ (New Rice 
for .Africa), a hybrid strain developed bs 
researchers from W.MID.A (West .Mrira Rice 
Deselopment -\s«Kiation). from a cross 
between the newcomer O. MtwaaaA the native 




* A«inculnnlOlficcT.Crafiaiid(;»laiidSrrvKr (.V-IH i. IA<i 
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Agricultural by-products 

Ti'4(lili<Hial ^iKiiculliiml n'Mcnit or ihc Ijikic 
(iiud Biisin, ;ipn fmm pre Aiding IimmI fhr 
luiiii.ui cuDMiiiiplkin, irspoiidtxj u> Iwu 
additional (aiid uftcn cunflicling) 
rcquircincnis; the nml to pnwidc feed for 
liM-<iliick diirini; dry and cold pcniKls of ihr 
vear, when atiiilabilirv Is scarce; and 

the need to maintain soil fertility and 
pn>trct the Miil a|{ain«t rrmion. In oHrr to 
nirrt these three requirements, traditkmal 
cereal t^uietic!) vrerc selected that 
muxiint/fd not oiih meal p<i>du(ii<in b«it 
alw> the piiMluc lHiii i>f leaves and leslduev. 
TiMlay, the need tii inienslly p(iiducii«-iiy per 



unit (rf land has resulted in increased 

< onipelillon betH-ecn the needs lor food, ieed 

and soil fertility. 

Ti-aditiunal prodtMrtion srhnnrs do not sattsfy 
Increasing pnidiKtion demands and therefore 
need lu be intej^ated H-ilh additional 
lechnolci^ies. .Among these sustainable 
technologies: hay and silage pnxluction can 
increaie the amottnt of feed rcserses for 
li\Tstock: harvesting ol alternative lood sources, 
such as kirb. can increase cereal availability by 
nuintainlng soil cover and providing good 
feed; and iniermipping. ihi* iniiiHliiciitin iif 
fcxider trees and llir use of green nianuie can 
coniribuir to ihe rover and proieciion of soils. 
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^ THE FAINT BORDERS > 

OF AGRICULTURE 

Like wild grasses, many other plant 
species are harvested without being 
cultivated. For centuries people have 
developed techniques to protect, enhance 
and manage species in the wild in order to 
eat them. The livelihood of a population 
depends to a large extent on the many 
plants that provide medicine, food and 
feed, and materials lor building dams, 
boats and houses, fuel. etc. A few □( Ihem 
will be described here, in order to give an 
overview of their importance, the range of 
their traditional uses, and their signihcance 
in the lake's ecosystem and in peoples' 
daily lives. 

WILD OR OOHESTICATEO? 

The Gimbe and Duupa people, living in the 
mountain region of Poli in northern 
Cameroon, have an agricultural economy 
based on the cultivation of sorghum and 
millet. To fortify their diet, they use a sauce 
based on vegetables that are partly 
cultivated and partly collected from the 
wild Some 70 plants that arc used by the 
two populations have been identified. They 
have been divided into three main groups. 

1. Plants that are sown at the beginning of 
the growing season (e.g. Amaranthus 
spp. and Vigna unguicutala] at the same 
time or after the cereals, but receive no 
additional inputs until they are harvested 

2. Plants that are simply protected or not 
weeded from fields (e.g. Crotalaria 
ochroleuca, Solanum nigrum and 
Jusiicia insularis\. 

3. Plants that are directly harvested from the 
wild without the intervention of any human 
management [Merremia pterygocautos, 
Psophocarpus palustns, etc.). 




FOn CCNTURIES PEOPLE HAVE DEVELOPED TECHNlOUCS TO PftOKcr ASD UIMACE WILD PLANT SPECIES IN ORDER 
10 EAT THEM 
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Most species from the second group, 
subject to a very limited human 
management, are collected (ram cultivated 
land and from domestic gardens (e.g. 
Aspiiia aincana. Poriulaca oleracea. 
Corchorus spp. and Crotalarta ochroleuca]. 
but only from land that is far away from the 
villages (because land that is closer is 
considered to be polluted with human 
waste). On the other hand, leaves from 
trees such as Ficus spp.. Tamanndus mdica 
and species of Bombacaceae are harvested 
both from trees close to the villages and 
from trees scattered in the savannah. 

There is therefore a continuity between 
cropped and wild species because different 
plants are subject to different levels of 
human management. It is thus difficult to 
draw a line between domesticated 
(cultivated! species and wild species. This is 
yet another example of traditional 
knowledge enabling farmers to make a 
living in a difficult environment without 
jeopardizing its biodiversity ' ■'. 






EVEN CALOtROPIS, LIKE EVERt OThEI) PLANT. HAS A FUNCTION IM ITS ECOSVSTCM LOCAL PEOPLE KNOW MOW TO EXPLOIT IT 



CALOTROPIS PROCERA 



Description 



Distribution and habitat 



Another good example of a crop that is 
superbly adapted to the local and 
cor^ditions is Calotropis procera This hardy, 
mdigenous shrub has a wealth of uses. 
ifTcluding fodder for goats and camels, 
medicine, buildirrg. and the manufacture of 
tools and other items that can be sold to 
generate income ' ' •■. 



C. procera is an evergreen, softwood 
perennial shrub it has one or few stems, 
few branches and relatively few leaves, 
most of which are concentrated near the 
growing tip. Its very deep taproot has few 
near-surface lateral roots The opposite 
leaves are oblong-obovate to nearly 
orbicular and short-pointed to blunt at the 
apex, with a nearly clasping, heart-shaped 
base and very short petioles. The flowers 
take the form of umbelliform cymes that 
grow at, or near, the ends of shoots. The 
shrub flowers throughout the year and its 
seeds, which are dispersed by the wind, can 
travel tor several hundred metres. It 
reaches an average 2 m in height. 



C procera is native to West Africa as far 
south as Angola, and to East Afnca, 
Madagascar, the Arabian Peninsula and 
southern Asia. More recently, it has become 
naturalized m Australia, the United Mexican 
States and the Pacific islands. 

It grows best in an open habitat where 
there is little competition. Overgrazed 
pastures provide perfect conditions, but it 
also grows well in beach-front dunes, on 
roadsides and on disturbed urban lots. II 
thrives in dry areas with between 150 and 
1 000 mm of rainfall per year, at 
elevations of up to 1 000 m. and on alt 
types of soil. 



[ yUli ]FA«MINe lYSTEMt 




THE MANY uses OF OkLOTHOPIS INCIUOE FIREWOOO. TIMBER. TRAOiriONAl MEDICINE. SILK PRODUCTION AND RENNET 



An indicator of dtgradtd foil* 

Calotropis ha% been reganJed as an 
indicator plant of highly (iegraded soil and 
poor grassland conditions because it can be 
a serious weed in pastures, overgrazed 
grasslands and poorly managed fields. It is 
difficult to eliminate the stands by 
management, and some form of chemical 
control would seem to be the only practical 
solution. On the other hand, a wealth of 
traditional uses for this plant are known, 
reinforcing FAO s approach that, if 
resources are well used and well managed, 
their functions in the ecosystems will 
become evident and useful. 




If CALOTItOPIS IS WELl USED AND MANAOFO. ITS Fi|>.c Ti c N N 1HE ECOSYSTEM WILL BECOME EVIDENT 



Traditional uses 

Pastoralists and farmers have long valued 
this plant precisely for its ability to 
proliferate on poor soils, its pioneer 
function and its wide variety of uses. 



> Caiotropis is a useful "nurse crop' for 
otfier, more valuable species 

> Shieep. goats and camels all readily eat 
th>e leaves in conditions of extreme 
drought. If tfie leaves arc chopped and 
mixed with other leaves, the fodder can 
also be used at other times 

> Because of its resistance to termites and 
Its flexibility, the wood of Catotropis is 
widely used throughout the region for 
building houses and for making fishing 
gear. 

> The wood is a renewable source of 
hydrocarbons and is therefore a potential 
"petrocrop' ' . The wood is quite 
light and its smoke has a strong smell, 
but its use must be developed within the 
frameworit of cheaper and sustainable 
energy sources in view of the heavy 
population pressure on deteriorating and 
degraded vegetation. 



> In the past, the silky hairs ol Caiotropis 
were used to stuff pillows and new 
research shows that the plant could be 
used to make textiles 

> Caiotropis is also recommended as a 
host plant for butterflies " which play 
an important role in maintaining 
biodiversity because of their role as 
pollinators. C procera is a favourite place 
for butterflies to settle and lay their eggs 
In particular, it is a recognized food plant 
of the caterpillars ol the plain tiger 
butterfly [Danaus chrysippus\. 

> In human health care, the tissues, and 
especially the barK, are used to treat a 
variety of illnesses, including leprosy, 
fever, menorrhagia. malaria and snake 
bite ' ' . Extracts, chopped leaves and 
Latex from the plant have shown great 
promise as a nematicide " "'. The latex, 
however, is toxic and can cause blisters. 



ArtiHcial silk 



Seed filjcc from CalMmfnt fmxmt i* bring 
invnliRauxl a» an aJuTDaliw tuurce or 
rrllukMc, fur usr in tlie prudtHtiun of 
lexiiln. Early mulu liavr piixlucc^ a yarn 
lhal call be used lu make a pruniivini; rorm 
ufartiiicuil iilk. In mder lu maStx It appear 
iiuire like (iMKin. the ril>rr hja, Ix-cii 
nKKlitlrd. making it I1a( and ribboned rather 
than h<itk)w. 

Behind die len-aiih is Libyan Mientui Or 
Aisha Omran £1 Breki. fieiul uf the Textile 
and Iveallier ReseaKh Departmeni at the 
InduMrial Resean h Centre in Tri|K>li. She 
beline^ dial varnn froni Oilatmpii could 
pruve a useful source of income for 
cuminunitiet li\in|> vilieie lhi% liarih On lib 
fftmy as well »s lieinj; an eiiviiDiinienially 
tmiainablr method of making textiles 




THERE IS AN INCREASFO WORLOWIOE INTERCST IN THC PRODUCTION OF TCXTIltS rMOM NATURAL FIBRtS SUCH AS 
THOSE OBTAINED FROM CALOTPOPIS itiOS 



Making cheese with 
Calotropis 

OlH- r<mk1 fXiimpIr of the uv i>l (jilolmfm m 
tiHxl |)rrpbirJiii>n nHnt't Iroin the Pcul 
witmen in Benin. For more tKan a century 
iIhi liiHv Iki-ii inakini; rhooM- using a 
tcvlinkiur lltat in link' kmmn in rt-M of 
\Vc4t .\frirj but that oiuUI \k inlnxjucrd In 
the Pcul wuinirn IHiiiK In (lie I Jikf 0\4d 
Basin. Il invohrs llir iimt of a tvgrtablr 
coagulant madr Ihim (jilottofHi fmmra. The 
chcriic is lint vt-aiJicd and btiilcd. bcfurr 
hrinj; t-aifn frird, a proci-ss that caMirrs th«- 
pn>duct"» bactcrioli laical (|ualilv Tlic thwH- 
is highly pri/rd, akiiougli il a not madtr 
outside- Benin. 



Thi- prodiiriion proccvs is very simple. Krcsh 
lilicrcd milk is healed sKmly in a pot. Tlic 
vesrtahir rruigiilant. made fnim C/ilolnipif. is 
tlieti aikletl ditouKh a Miainer, and the mill, 
and the coagulant are heated a|;ain genth lor 
1.5-M minutes. It lakes about 5 litres ul milk to 
produce 1 kg <jf cheese. (Generally, the Mimen 
prcMliici- ()..'>-.'( kg of cheese at a lime. 
<le|K'iiding on ihc availability ol milk and their 
chances of selling the product. .'Uter they are 
made, the chee««es iu* either kepi in their whe\ 
or dried and kept oit the ro<>rol the luil. No 
particular preserralive measures are taken. 

Before being sold, ihe cheeses are n-ddened. 
Tins is done to make them nioie allraciiw for 
market Hie process invulvvs cooking the 
cheese in water dial has Ix-en coloured v»ith 
torghuni cobtxM stalks. Foi better pieHivalion, 
the cheeses may also be cuuked in Haler 
containing salt and puta-vsium. 



O'Connoi antl Bekele -' carriefl oui 
experiments (at the Iniernational Livestock 
Onure for .Africa IIIjCA). at IVhre Birhan 
exp<-rimenial sialion in Klhiopia) <m the 
piiHliKlion iil cihigiiUni Irnm ditU-rrni [urtsot 
the Oilotivpn plant. The>' confirmed ihal the 
leaves, which are ihe jwils iwd Ih ilie I'eul 
wi>mcn. givx' the best results. Moic lesean h on 
dillereni varieties ol cheeses is KiUranUtl. 
coupled uilh chemical, organoleptic and shelf- 
lile lesis. 

The very lovr com of producing coagulant from 
(jilatrofn^ pmrm connrms thai iradttional 
knowledge is a source of sale, cheap. siH'iallv 
and envii'onmeniallv acceptahk- lechnologies 
thai could lie develo|HHl and |womoied in ihe 
manv oilier ciMiniries where (jtlutit^i is 
widespread. 




THE PROOUCTION Of CHCCSt USING CALOrROPli dENNtt. ALHEAOV PRACTISED IN BENIN »1 PEUL WOMEN. COULD SE INTRODUCED IN THE UIKE CHAD BASIN 
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PKOSOPIS. INTRODUCeD IN 'HE )«iOi TO FIX OUNES, HAS FORMED THICK FORESTS THAT HAVE IMVAOED PRECIOUS 
AECCSSIONAI. LAND 



Prosopis: friend or foe? 

The pmeiKc in Africa o( Pmtapn spp.. a 
IrKiiininDti; irnr rrom I jtin .Vinrrira. <n7a 
already diKumcntrd in the nint-irfnth 
crniury. Himrvcr. iu disprml sLirird in ihe 
litMh and WiK vhcn it wa introdiicrd into 
vnrraJ arra» in fii'dri In fix mithilt- diinn aiMl 
niloni/c vci v div and s.ind> eii«itunnitrnis 
ili.ii wm' at risk «if drwilifiralion. The 
Ux-». ha%in|; a deep rixil ntlcm and kimxI 
irsiMaiice lo dit)U|;h( and l« viliniiv. gnrt 
rapidly but ihcy also spread (im^inls the 
man fcnilc areas. Therdnre many rarinrrs 
«iur(ed lo see ihe tree as a dangeixiui v>eed. 

In ihr l^ake Chad Basin, in the Sigrr, a 
hmopis foTcu H(l km in diamrirr has invaded 
ihe best rrrrssional land. This has ratued 
MeiMHis p>t>l)leiin fiw the faiinerv who Itate tu 
burn and uprtMJi ihe uees in uitler (o plant 
their cii>p», and alwi for llie riiherinen, who 
can nu lunf;er inme into the shall<jw ttaicrs 
<»l the lake because Ptowpii and its roots are 
impeding the imnemeni oi bnals. Chad 
reports some invasion of Pnutfis aroiinil the 
lake, tlie extent ofMlmh is itot kiiimri. Nigeria 
han ruM reported any hosopis invasion of the 
lakt-sh<iie as wt. HimiAvr. cxperis |jf fdiii lliai. 
it the tree is not controlled, it nii|;hi become 
intasne annind the uiiole lake because it is 
advancin); tnm the northern border 
somhvi^ids. mainlv spread h\ aninuls ihal are 
eating the pods and dropping scarilied seed. 

Tile main pioMem widi PtxnnfHx Is ihai. 
Iiein}( a rerenllv introduced s{>eries, hical 
populations know very little about how to 
< onirol it or h«iH' to uiili/e its prttduct*. 

In 20OI-2OIR! an FAO pruned biased in 
N'Guigmi, on the Niger shore of ihe lake, 
pminoied ihe snsLiiiuble itv of the l^tiusfai 
un- bv vioitjiig hiih the kiKal pnpulatiom to 
demon«rale how to use the puds as food and 
feed, and ihe wood as ninsiriiriion nuierial 
and lor energy prudurticm. \ lotU of.VKt 



\illage twimen leiuned how lo prepare houillit 
ipiirridgel, hnriiits. syrup and corhv using 
fXMjfxi tlcHir ml\ed in dilTereni pmporliims vtiih 
local cereals. sKh as millel and wheaL As a result, 
ihes base h»-«ti exposed lo dillerrnl cooking 
techniques. ;uid Iik.iI recipes haw been 



d<-\ekip<-d with very salisranory results. Kai^. a 
liMal iMiivj{oserniiH-mal |N<^), isdirieniK 
Irving ihe HTiti oI /\iivy»i feed vtilh siikdl 
nuninants. At the same time, the Insliiui national 
de la recherche agriHiomique dii Niger (INR.\N) 
prepared a ntap ol ilie «iiire lorrsi 




pin 





FISHING AND FARMING ACTIVITIES HAVE BEEN GREATLY DISTURBED 91 THE RAPID SPDEAO OF PHOSOPIS THE GOAL OF A ReCENT FAO PROJECT WAS TO MAKE PtOPLE AWARE OF 
THE MANT USES OF THIS TREE 



To lummaruc, /tefn^s rt^rcscnti a clear 
c^nipii- of thr rnxnrunmcnlal risk bnju);hl 
ahi>iii h\ inlriiclurmK ;i new spccin inti) ;<in 
rcnn'ucm. HllVtrui must na«' be conccntratrcl 
1)11 ih<' manaKrmrnt and ronlriil of the Irce. 
uiKlcrMandinK iiv MMmiimy and fiillv 



cxploiiinK iu (xiirnlial in (he \'mUl a^viiiiM 
dficilifiralion: on il<> lok- as a Mmrir of 
tirrwiMKl and );iMHl-<|iialil\ IihhI and Iml; an<l. 
abcnr all. on makinK iIk* |)i>|Hilali<in awaic nl 
all this. Fnll rritpoiiMbilin lio «i(h 
inlrrnalional niMitiition^ and national and local 



(Milk>-makcrs to t-nMirr that Mimrl(>ni training 
aiul rest-airli hii|>|>oi'I arr given, wiltiln the 
riaiiu-Hxirk ol national and inirrnaiitmal 
Mi.iK'j'les related lo the wsiainable iim- of 
iiilrodtKed «|>ec ies. 
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WATER HUES PROVIDE GRAINS ANO NUTS THAT ARE APPRECIATED AS FOOO ANO SOLD AT MARKETS 



WATER LILIES {NYMPHAEA SPP.I 

Water (ilies are found in many of the pools 
and inlets of the Lake Chad Basin. Their 
flowers are white or yellow and the plant 
can cover the whole expanse of a pool. 
Where there are fish, the lilies provide a 
suitable habitat beneath their leaves and on 
their stalks for the plankton and 
zooplankton on which fish can feed. 

When the lilies ripen, their fruits burst 
and the grains they contain are eaten by 
the fish. 



During times of severe famine, the frviits of 
the water lily are eaten by the people of the 
region. Entire families go in search of the 
fruits, which they dry before extracting the 
grains These grains are milted and made 
into pasta. The nut, or tuber, which is 
formed at the root of the water lily, is 
greatly appreciated as a food. After being 
harvested and cooked, the nuts are sold in 
the market. 
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MAN<r OiFl^tHlMI Tftte SPECIES GROW IN TNE ECOSVSTEMS OF THE LAKE CMAO BASIN 



ACACIA SEYAL 

Acjcia seyal is one of over 60 African 
acacias. A thorny deciduous tree, it can 
reach a height of 6 or 7 m. It has a straight 
cylindrical trunk of about 60 cm in diameter 
and a smooth bark. It has spreading 
branches and flowers in the middle of the 
dry season, before, or at the same time as 
It produces leaves. 

Ms usual habitat is the clay soils of the 
lakeshores, as well as nverbanks and 
sandy promontones in rivers. 



Pastoralists feed the leaves and pods to 
their livestock. The net energy contents of 
dry matter are high 6-8 MJ per kg for 
foliage and 4-7 MJ per kg for fruits. 

The digestible protein levels are also high; 
100-150 g per kg for foliage and higher m 
fruits. Artalyses of both foliage and fruits 
indicate a welt-balanced mineral content 
and a very favourable quality m terms of 
proximate fractions le g. crude fibre 10-20 
percent, ether extract <7 percent] Pods are 
sold for fattening sheep. 



The dense wood is highly prized for fuel m 
areas where few other plants survive, and it 
IS considered one of the best firewoods In 
Chad. It is also an excellent source of 
charcoal. Stands managed on a 10-1 5-year 
rotation yield 10-35 m per ha of firewood. 

The leaves are used in traditional medicine 
for the treatment of syphilis, canjunctivilis. 
diarrhoea and colds . The tree is an 
important source of gunrt arabtc 



BALAHITES AEOYPTIACA 




Balanites is widespread in the Lake Chad 
Basin. It is a deep-rooted tree that can live 
(or more than 100 years Found on varied 
soils, It prefers valley soils but will grow in 
sand, sandy loams, clays, cracking clay 
and alluvial soils. Ecologically, it is very 
flexible, with excellent persistence It 
withstands occasional flooding, can adapt 
to a wide range of situations and climatic 
conditions, has good drought tolerance 
and IS not damaged by grass fires (except 
young trees) because of its deep taproot 
and thick bark. It invades areas that have 
periodic fires and areas with heavy 
livestock activity. Young plants are fairly 
termite-resistant. 

0. aegypuaca grows slowly and requires 
protection as a seedling. It attracts 
numerous insects but is very resilient It is 
no longer much used in the rehabilitation of 
degraded areas and in desertification 
control projects because of its slow growth, 
but its planting should be encouraged 
because the tree is highly adapted to the 
ecosystem and has multiple uses. 

Fruits appear in August and September 
and up to 125 kg of ripe fruit can be 
harvested. Fruits are called wild dates 
The fruit pulp, although bitter, is edible 
The tree produces fruit even in dry years, 
which makes it a highly appreciated food 
source Pounded fruits make a refreshing 
drink, which becomes alcoholic if left to 
ferment. The fruit has been used in the 
treatment of liver and spleen diseases. It 
IS also known to kill the snails that carry 
schistosomiasis and bilharzia ftukos Thio 
kernels are a source of cooking oil, soap 
and medicines Isee Table 111. 

The wood is used in the manufacture of 
tools, furniture, small dams and boats. 
Since It IS durable and resistant to insects. 



it is ideal for tool handles and domestic 
items, such as spoons. It is also valued as 
firewood, because it produces almost no 
smoke and has a calorific value of 19.2 MJ 
per kg Rooted cuttings readily form a living 
fence. Protein-nch leaves and shoots are an 
excellent source of fodder for livestock The 
leaves make very good mulch and the tree 
IS nitrogen-fixing Young branches 

are sometimes used to prepare a sauce. 

Fishing with poison made from the bark of 
B. aegyptiaca is a widespread practice in 
the Lake Chad Basin, although clearly it 
can only be used in certain locations, i.e. 
not in the lake itself, nor in the rivers. 
This technique is mainly used in the wadis 
or pools, where water levels fall as the dry 
season approaches. Women pulverize the 
bark and add water to make a paste, 
which IS then placed m the pools. After 
four to six hours, the fish float to the 
surface where they can be gathered easily. 



The poison does not affect species of 
Silundes or Dipneostes. but all other 
species trapped in these pools are 
susceptible and can be fished using this 
method The poison apparently causes no 
ill effects to the people who eat the fish. 



TABLE 11 KERNELS OF 

BALANITES AEOYPTIACA 



COMPOSITION 



Callulose 




Lipids 


it. 20% 


Carbohydrates 


20.74% 


Proteins 


26 86% 


Ash 


3.02% 


Wal«r 


3.60% 
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« LCFT BALAHirgS IS SELDOM PLANTEO FOR REHABILITAriON OF DEGDADED AREAS BECAUSE OF ITS SLDWGRaWTH, 
But ITS PtANTINC SHOULO BE ENCOURAGED BECAUSE IT IS HIEHU ADAPTED '0 THE ECOSrSTEM 



FAIDHE/tBIA ALBIOA 

Faidherbia albida is a monolypic genus 
and is normally a deciduous tree, reaching 
15-25 nrt m height, with a trunk of 1 m in 
diameter. It flowers al the beginning of the 
dry season, just after coming into leaf. It 
remains in leaf throughout the dry season 
and loses its leaves in the rainy season, 
providing shade when it is hot and 
allowing crops to be grown in its vicinity 
during the rams. 



It grows in the Sudanian-Sahelian 
savanrvahs. from Senegal to East Africa, 
where its leaves and fruit are used by 
pasloralists as fodder for cattle and small 
ruminants m the dry season. In Nigeria the 
pods are appreciated by camels. It does 
best in sandy soils, flourishing in the same 
areas as millet. 



I¥ .'7 , 



^^ 





F. albida is widely used and is well 
documented for increasing the yields of 
crops grxjwn beneath it. The gum that 
spontaneously exudes from the trunk is 
sometimes collected like gum arable, but it 
does not have the same properties. The 
timber, although straight-gramed. dense 
and weighty, is soft and fibrous. It is used 
for building animal enclosures, huts and 
dug-out canoes, as well as for making 
many household objects and tools. In 
Nigeria, the bark is pounded and used as a 
packing material for goods carried on pack 
animals. The wood ash is used in soap- 
making and as a tanning agent for hides. 

The tree is also highly valued in terms of 
conservation. It is the only species to lose 
its leaves during the rainy season, so 
farming under these trees is not only 
possible but also profitable. According to 
FAO ■ . a full-grown tree can produce 
more than 100 kg of pods each year. Some 
scientists believe that, with proper 
management, yields could be increased to a 
much higher level than those of the grasses 
and annual crops grown beneath the tree. 
iTrees reach 2-4 m after only three or four 
years growth.) 

This species of acacia also has a use m 
traditional medicinal. The root is used to 
treat nausea, pneumonia, coughing and 
diarrhoea, white the bark is effective as a 
disinfectant and for reducing fevers. The 
gum IS used for treating inflammations and 
eye infections . 




AESCHYNOMBNE BLAPHROXYLON 

This soft-stemmed shrub with large 
orange-yellow flowers is found on the 
banks of rivers and lakes in Africa. From 
2.5 to 8 m tall, it grows extremely quickly 
and can form very dense mats, where 
wildlife proliferates but fishing becomes 
very difficult. Seeds are transported by wind 
and water The wood is lighter than cork 
and very resistant. It is used locally to make 
boats and rafts 
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FMlirS OF MIPHUSMt AlCM IN CAROTENC. VITAMINS A AND C. AND FATTY OILS 



ZIZIPHUS MAURITIAN A 

This IS a spiny, evergreen slirub or small 
tree of the Rhamnaceae tamily, up lo 15 m 
high, with a trunk 40 cm or more in 
diameter; leaves are variable and alternate, 
in two rows. The frviit is a drupe, globose to 
ovoid In shape, and up to 64 cm when 
cultivated, usually much smaller in the 
wild. It is known for its ability to withstand 
difficult conditions, such as soil salinity, 
drought and waterlogging. Z. mauntiana is 
a fast-growing species. Fruiting starts after 
three to five years. 

The fruit is eaten fresh or dried and can be 
made into a floury meal, butter, or a 
cheese-like paste that is used as a 



condiment. It ts also used for sweet-making 
and pickling and is a good source of 
carotene, vitamins A and C, and fatty oils. A 
refreshing drink is prepared t>y macerating 
the fruit in water. 

Z. mauritiana produces excellent firewood 
Ithe sapwood yields 20 5 MJ per kg) and 
good charcoal Its drooping branches are 
easily accessible for harvesting. It yields a 
medium- to heavy-weight hardwood with a 
density of 535- 1 080 kg per m . The wood 
is used for general construction, cabinet 
work, and the manufacture of furniture, 
tool handles and agricultural implements. 
This species is ideally suited to stabilizing 
coastal sand dunes and controlling soil 
erosion ' 




IIIIPHUS MAumtltHA 
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THE OUH PALM GROWS NAFURALLT, Sul |1 li ALSO PLANTEO ANO CULTIVATEO TO PROVIDE FOOD AND SCRVCf S 

RIGHT: THE TRUNK ANO LEAVES OF THE OUM PALM PROVIDE MATERIALS FOR MAlONO ROPE. TWINC. WEAVIMG ANO CONSTRUCTION 



DUH PALH 

{HYPHAENB THEBAICA\ 

The dum palm, or gingerbread palm, is a 
deciduous, usually branched palm with two. 
four, eight or 16 heads of fan-shaped 
leaves. II occurs as dense, fire-resistant 
forests on coastal and regions from East 
Afnca to the continent of India. II is found in 
all the floodplains around Lake Chad and 
on the banks of the nvers that flow into the 
lake. It IS propagated from s«eds. and takes 



a long lime to become established, but it 
can also be propagated from the suckers 
that originate from its base. 

To the peoples of the deserts, where dum 
palms arc found, this tree is a life 
sustainer, The trunk and leaves are used in 
much the same way as those of other 
palms: for making rope, twine, weaving 
and construction. The young leaves, before 
they unfold, are also used for weaving 
versatile mats. The sap obtained from 



tapping the apex of the palm is used for the 
usual wide range of purposes. The fruit 
pulp has a smell of gingerbread, hence the 
name "gingerbread palm". It is used in 
cooking in various ways, and varieties differ 
in their edibility. 

The dum palm is currently being tested for 
Its antifungal properties. Results have 
shown that a solution made from the fruits 
may be valuable in the treatment of fungal 
diseases ' 
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TME FRUIT PUIP or THE OUM PAIM SMELLS OF GINQERBREAD . HENCE THE MANE 'C 



The myriad uses of 
the duin palm 

17 October 2001 
Malam Fatori, Nigeria 

Nrar Malam Fatori, on the road that IcacU to 
naiTi;t»ak, in Hnrnii slate wr make a dij^t drtoiv 
to usit a Kancmhii It k a nnalt sctfJcmmt ol 

no more than .V) tiainiiH^. <>imUar to many othcn 
iitildrn aniiinK the diinrs. But this xilla^r is 
ixirticubiilv inieivMing to iis hrraiiv of th<- spnial 
alltiiliuii iui iiihabiluiiLH p;i> lo llic diun pilni. Thn 
n esidcnctvt b\ a liifgr stnrkpilr cit diim palm fruil, 
mcasurini; at IkisI 7 m Kiiiarr and 'J m lii^l), 
whirh stands at the cntrancr to the tiller. All 
around, there are palm trees groning. moslK 
<nrr If) ni high and all v»iih the rhararirrisiir 
dnisiun belwen the iv«) main branches. 



22 OctobiM- 2001 
Dewa, the Niger 

,\lonn the v,-A\. this lime between Malam 
Kuurnadi and DifTa, we slop to photograph 
Mime superb specimens oi dum palms. Our 
arrivTil is (greeted with ^reat cordialits; and the 
villagers sie »ilh each other lo respond to our 
ciinous questions alxiul ihe use of lliis uee. 
One of them, .'\bdu, a youiiK man «Hiu cannui 
have been more than 3(1 sears old. climbs 
nimbh' up a tree lo lirtch fresh truil for us. 
There is wry little llesh around the large 
kernel in the centre, but what diere a has a 
pteasantlv sweet navour. 

In these sillages. and later in N'Piamena. «■« 
learn about the extraordinary versatility of 
this tree. 



> Each dum palm yields around 40 fruits a 
u-ar. usually picked bv hand by yuung men 
like Abdu, who climb up the trunk with bare 
hands and feel. 

> Its leaves are dried and plaited into mats, 
which are used fin' sleeping and shelter, as vti- 
havT seen almuu eserywbere. 

> WtxKl horn iu trunk is fasliioned into kitchen 
utensils, wtiile ihe fibtTs, soaked and mixed 
will) those uf the Oilolnfn (which give »!reaier | 
ebsticity) ptTxliKe slitMig ri»pes. In ihe Niger, 
they aie used to tie up large btixes packed 
with smoked fish, iradv for export lo Nigeria. 

> Tlie roots of tlie dum palm are lued lo make 
iish traps - the doublc-chamhered tvpe. Vic IwJ 
SIT n ihj-ni at ihe mouth n4 the Rivrr ( Jiari 

> The Iruils themsrhvs arc geneialK used lo 
«wyeLs, bill in limes of dn >ughl iht-s reprrscni 
impufCinl xxnte uf food Uh sursis-itl. 
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OUM PALMS BROW IN THE FLOOOPUINS AND ON RIVER BANKS THE LEAVES ARE PROCESSED AND TRADED OVER A WIDE AREA 



The dum palm Im mrdirinal pn>prnin ai 
wril. Tli«' (li-oli of ilvr li uil, ilri«-«l .mil 
ixiheii/i-il III piiHliKr iin amtwplk piMttrr. a 
iiw^i in (reiil rpi/wrtic aplilha in aniniaU {h»n- 
anrt-iiKiiiili (lUcii'X'y. Tlit- UMial iicaiiiHrni 
riHiitiMs III iliit'i- ap|>)k'aiiiMiit a day, lor (mi <ii 
ilii^ da>'v All rxiracl pfoduccd bi' builing 
down ihr root a used to trrat bilhania. 

The krrnri, whkh is while and cxtrcmciv hard. 
n knoinTj as ^ltrRe1abit ivory'. For gmcraliuns. 
ii ha.s been used tit make imall prr-rioiu 
obtn ti. and oen uxUy il is used industrially to 
inokr buttons. 
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"iViv loay 
is every xvay 
of my people, 
and I drink, 
ex'ery lime I drink, 
only the water 
that I can hold 
in the hollow 
of my hand. " 
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LAKE CHAD IS * PRECIOUS SOURCE Of FRESHWATER SURROUNDED BV AM EXTREHEIT DRV ENVIRONMENT 
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INTROPUCfTOlD 



Worldwide, attention has been focused on 
the vital importance of water by the 
declaration of 2003 as the International 
Year of Freshwater However, in spite of the 
growing recognition of the key role that 
water plays in development, more needs to 
be understood about the links between how 
It IS used and the effects on the 
environment. Water is a precious and finite 
resource, crucial to the development of 
agriculture, but also fundamental to a 
wtrale range of other ecosystem services, 
including wildlife, fishing and livestock " ' 



In an area of virtual desert, the Lake Chad 
Basin offers a source of freshwater for the 
people who live on the shores of the lake 
and rivers and well into the hinterland. 
Farmers and pastoralisis are keenly aware 
of the fluctuations in water availability and 
its effects on their lives, a fact which is 
reflected in the language that they use. 
They do not simply call the seasons "dry" or 
"vret" Instead, they refer specifically to the 
effect of rain on vegetation, using 
descriptions such as "necessary rainfall', 
'effective rainfall' and "useful rainfall'. 
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Local farmers have learned to adapt their 
agricultural systems to monthly, seasonal 
and yearly variations in rainfall. They can 
even predict the movements of the lake, 
Since high and lov/ water levels are a direct 
consequence ot raintall. 

As a result, farmers and pastoralists have 
developed specific techniques in order to 
take advantage of the unique 
characteristics of this ecosystem without 
damaging it. These include the use of 
recessional land and natural wadis and 



ponds, the creation of polders and the 
construction of wells. 

All efforts to increase food production 
should focus on enhancing these 
techniques, rather than replacing (hem with 
new intensive irrigation schemes, for 
example through the use of new water- 
saving or harvesting methods combined 
with improved agronomic practices, such as 
the following. 



> The selection of drought-resistant seed 

> Integrated pest management. 

> Introduction of legumes [Vigna 
unguicutata and others! intercropped 
with cereals. 

> Rehabilitation of degraded soils using 
pioneer local cereal varieties combined 
with networks of water retention 
structures. 

> Adequate maintenance of ground cover 

> Treatment of acid soils. 

> Enhancing fish production from ponds 
and polders. 



I '^'liferial 




. RECES SIONAL LAND ) 

The seasonal fluctuations In lake and nver 
levels create large areas of land thai are 
penodicatty covered and uncovered by 
w/aler As Ifie water recedes, this land 
stores moisture that can be exploited for 
agricultural production. 

Farming systems around the lake use both 
traditional and improved technologies to 
adapt to the changing lake levels A first 
crop, generally a cereal, is obtained by 
cultivating during the ramy season. A 
second crop, for example, transplanted 
sorghum, gombo or vegetables, is produced 
from residual moisture that becomes 
available at the end of the rainy season, as 
lakewaters recede and large areas of fertile 
alluvial soils become available for direct 
planting ' . A third crop can be obtained if 
small dams and pumps are available to 
provide irrigation water during the dry 



season. Lamentably, dykes and gates 
around the existing irrigated areas are often 
in poor condition, and the producers do not 
have the capital to improve them because 
of the low returns from farming In old 
irrigated areas, bad irrigation management 
often leads to accumulation of salt on the 
soils and their consequent abandonment. 
High costs of fertilizers and difficult access 
to agricultural credit are behind the poor 
adoption of improved technologies that 
could increase the production in 
recessional land. 

Recessional lands are also of particular 
Importance lor other reasons. 

> Preservation of biological diversity. For 

many species of fish and waterfowl 
floodplains are of vital importance as 
breeding grounds as well as staging 



areas on their migration routes. All types 
□f wetlands may harbour unique plants 
and .Tninn.il'; 

> Production of goods. These lands are 
among the most productive ecosystems 
in Africa Floodplains are important 
grazing areas for cattle and wildlife 
and a source of wild fruits, vegetables 
and medicines. Forests may yield 
valuable timber 

> Production of services. The lands can be 
an efficient, low-cost water purification 
system (herbaceous swamps), a 
recreation area (hunting, fishing and 
boatingi, and a buffer against 
uncontrolled floods. 

Without these lands, the drylands of the 
West African Sahel would be both less 
productive and more hazardous as a place 
for people to live '". 
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WETLANDS POOOUCE RICE AND VEQETABLES FOR BOTH HOUSEHOLD CONSUMPTIOM AND TftAOING 



The Hadejia-Nguru 
wetlands 



Extract from FAO Laiid iuid Water 
Bulletin No. 4 ' . 

I 

The Hadejia-Nguru uedands 
(itiu eiu -.1 pint of the n<H>dpUiin of (he 
Ki>iiia<liiK<i-^<>lH' liver Ikimii in the l^ike 
Chad Buxiri in tlie nurtlieast uf Nigeria and 
.itc home III prolKihh abiiui a milliiin 
(H'liple. Tlie wdaniU haw lurmed where 
t)K- »-dtei^ <i( l>M- Hitdejiii iuul Jaiiu'anr livm 
iiieel ilie liiH-> iil aiirieni vuid dunri ali|{nfd 
iiortJieiist-MHillm'eM. area uf ciiufiued 
drainage Was loi nied here. wilJi iniilliple 
rh<cr channels and a complex pattern of 
|MTinanenllv and K-aMinalK' tlcMKled land 
and dryland. I'he weilaiids are natiimailv 
aiut inienialiiuialh iniponant iiir nu)^al»r\' 
u-aierfimL Ilir) sii|)]Kin extmsKr wt-«-ason 
lice lamiiii(>, IkKidrtYi-vdim .i){rini]liin- and 
dri-seasim irriffdtioii. The fliKKlplaiii al«> 
siipporti large tuiniliers (if li^liiii); people, 
in(»t ()l Khiim alMi farm, and b grazed In 
wry Milsianiial nuinben of Fiilani IKeMiKk. 
punkutiiii' cattle, whicli are bniuglit in bxnn 
ImxIi luinh and south in the drv M-asiin. 
Tluie isaLs>>;ui iiii|iinl;,uil dis|MU li ftiMli llu- 
ut*lkui(UiirriieluiKKl;uKl rmkU-i Uii Iuhm'v 
In tlte past, nuich ttt the rice, m weU as iish 
and hirch. w<a traded <nit uf tile area. This 
hii\ I'hanged, Inn (here i« ikiw a .Mioii){ 
expiiil iif other a|{i kiiliiiral pnidiicts, for 
example. |K-ppei>, wln'.rt .umI fuelwiiiid. Tlw 
ecdiiuniic v.ilue oi pniduc'tiiin fitini the 
wetland<> a vcn large, miiny times )pieater 
than that iil all the irrigatiiin schemes far 
vt hii'h the iniliming rivers are dammed, 
diverted and (heir M-atcrs lucd. 

Tliere are naiiiriil rhanges. for example, the 
imp,irl.s iil diniighi that have serioiu 
implications ior ihr hmire <ii the wetlands 
and the susiainabilii) of their pniduction 
svsiems. fherc art- alv) ma|<ir cciinomir 
rhangct vinhin (lie H^tlands theniM:U<cs. 



The extent uf irrigation gre<itly inaeiued ovet 
ihr lOHtis. laigflv a* a lesult of ihe adveni iiT 
small prtnil^ptmered pumps and (he ban on 
(he importatiiJii iil wheal in 1W8. .Vs (lie use «i 
small pumps s))reads. <.'oiinic(s mv l>e];iiiiiing 
(o emerge be(ween fanners and pas(i>ialis(s. 
and l)e(»»eeii small and laij;e I'ainieis fur arress 
(u land. 



The wetland* have also h<-en aniff(ed tyy 

dcsvlopinenis elsewfiere in (he rK-cr basin. The 
(onsiruciion of (he Tig-j Dam on a (ributary of 
(he Hadejia River in (he rarh tears of the 
1970s has exacerba(ed the elTrrus of the low- 
rainfall of the two following deciides. The 
resuli luis bei-n a rrriuriion in (he extent ol 
lliKxIing in (he wetland. .Mom <it (he dams. 



[ 



irrigation schemes and water mourcrs plaat 
lor ilic Yohf hasin were prepared in (lie 1970s 
and carlv 19RQ!i, using data Tih ilte rv1ii(i\ely 
Vp-el period up to 1973. The piHi-1972 drought 
has rcdurcd the proportkm of niinhill that 
runs i»lT to the riwn. The 1988 flood at 
Hadejia pmhahly one of the hrgm lor 
son>e vean and i( frja aiignienled tn the failure 
of the dam al Bagauda. 

The Hailc|ia-NKui'i> weiLinds ha\ie long been 
known » a centre of Tnli pnidiKtion. I'pniream 
h\drolo|;ical dc>'elopmen(s Induced 
irrigation projects threaten lo degrade this 
imp<irtant resource. Studies of iltiorlplain 
fisheries hiiveshou'n ihiii fish priKliiction is 
ckMcK related to flood extent. The existing and 
planned dams upstream of the Hadejia-Nguru 
wetlands are likely to ha\e a veiious impact on 
fisheries. Despite the lack of information 
speciHc 10 the Hadejia-Nguru wetlands, there 
are enough studte> from other floodpLiins 
ailecicd bs hydraulic works to show that the 
eflecis of dams on fish rommimities are likely 
to he serious. Ilie daim are likeh to bring 
changes in liter (lim, loss of habiiai. Mocking 



of channeLv changes in silt loading, plankton 
abundance and lemperaiure, which are likely 
lo affect fish comnuuiilies. 

The economic value of fish production from 
the fliKHiplains adds weight to the argument in 
^t>ur of maintaining the annual Hooding of 
the wetland.s. Moretner. the significance of 
fishing goes bestind its value in monelary 
trrmi. Hshing plat's an important role in llie 
flexibility and adapiabilitv of the rural economy 
in ihe floiKiplains. A leduciion in this flexibiliit 
through dcgradaliim of the fishery resource 
may have serious repercussions on the ability of 
rommiinilies t<i ;tdapt to flucliutions in iheir 
entironineni. Many people are inwihed in 
ftslieries and so ihe social curuequences uf aii> 
appreciable re<lucti<jn in pniductisilv will be 
fell thruiighoul the aiea. Degradation of 
fisheries may abo affect other secUMii of (he 
rural economy. Most people who fish also 
pursue other activities - such as farming, 
livestock rearing, manufacturing of crafts or 
trading - and the loss of. or reduction in one 
component of. the household ecrmomv is likelv 
lo afleri aciiviiies in oiher scciors. There will 



also be "dovmline" effcf us on fish proceMort, 
I lish dealcn, cuMumers and coniumers. 

In addition to pn>ducinR fiielvKood. the forest 
reserv es and bushland of the floodplains yield 
imporuni non-timber lorest products lhat arc 
significani lo the livelihoods and subsistence of 
load communities. Some, including leaves, are 
imporlani marketed commodities lhat generate 
siibAianiial income. Baobab leavrs are used 
widely as an ingredient for soups and stews and 
aie especialh important a« a "dnwght l<H>d'. 
Hones, produced by local beekeepers, is a 
highly valued commodity. 

Since 19H.^, the area has been the Iikim of the 
Hadejia-Nguiu Wetlands CxHiservaiion Project. 
Tliis project has been run jointly bv the 
Nigerian Conservaiion Foundation, ll'CN 
(World (x>nservatii>n L'nionl. the RovaJ Society 
<<ir the Protection of Birds and the 
International (Vnincil for Bird Preservation 
(now renamed BirdLife Inlernalional). In 1991) 
a major development project vras started by the 
European ('.ommunilV' that included the 
eastern part of the area. The Northeast .\rid 
Zone Dtaclopment Programme (NtAZDPl has 
a very suhsiantial iMidgei lo generate village- 
IxLsed develo|iineiil iniliiitivev. .\iieniion has 
tended lo be directed in particular lo the 
potential resources of the wetlands. 

The economic importance of the flraxiplains 
suggests lhat benefiis ihcv provide cannot be 
excluded as an opponuniiy cost of any scheme 
thai (liveits water awav from the floodplain 
sysicin. Policyinakcrs should be aware of this 
problem when designing water devel<jpmcnt 
projects in ihe river system. Further analysis is 
also retjuired of the tvpe of "regulated flood 
projecis' regime, which could maintain much of 
ihc fVKXlplain sysiem inlaci while siill allowing 
some upstream water developments. Further 
investigation of all the economic U-neliis 
i provided by the wetlands is a].sn needed, and the 
susialnability of production within a floodplain 
area should be iiHHe ihoraughly examined. 




FORESTS AND BUSHUkND IN FLOODPI^NS PRODUCE FUELWOOO AND OTHER IMPORTANT NON TIMRER PRODUCTS 



Cpolders > 



During annual spates, the long, narrow 
depressions located along the northern and 
eastern coast of the lake are flooded tiy 
lakewater, which normally recedes during 
the dry season. By closing these off at (he 
inlets with a rudimentary dam. lake 
dwellers found they could produce a 
remarkably fertile plot of irrigated land, 
suitable for growing crops. Such a dammed 
wadi is currently called a "polder" 

Strictly speaking, the Dutch term "polder' 
represents an area where the water taWe can 
be regulated and controlled independently 
of the water level in the surrounding area 
In this respect, a polder in Lake Chad can 
hardly be considered a true polder However, 
a polder is also often considered as a 
low- lying area reclaimed from the sea or a 
lake and artificially protected against the 
nsk of flooding. In Lake Chad, the term 
"polder" IS used in this sense. 

It IS quite difficult to determine when 
polders started to be established. A dam 
appears on a map of the Kouri region dated 
1913. but dams were most probably 
introduced long before then, More evidence 
of their use is available for later years, and 
they were already widespread along the 
northern shore of the lake in the 1950s, 

Polder dams are traditionally built by 
embedding two rows of acacia tree trunks 
vertically at the narrowest point of the inlet. 
Palisades are fashioned using ropes made 
of Catolropis fibre and dum palm leaves, 
and the intervening space is filled in with 

Scind Oam% can reach 100 m in length and 

are generally between 2 and 3 m thick ' 

As the waters arc gradually absorbed into 
the soil, crops are planted. To begin with, 
the outer edges of the polder are cultivated, 
since this is where the water first recedes. 




POIOERS ARE NARROW INLETS FLOODEO BY LAKEWATER A SMALL OAM At 1HE INLE1 MOUTH PREVENTS WA1ER 
FROM RECEOINC. THUS ENABLING AGRICULTURAL PRODUCTION DURING THE CRT SEASON 
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The central areas are reserved for later 
cropping. II the higher reaches dry out too 
quickly, shallow wells are dug to irrigate them. 
In this way polders can boost crap output from 
one harvest to three harvests per year 

The daois normally last for six to ten years, 
provided that the passage of cattle over the 
top of the dyke is not too heavy. In any case, 
polders are designed as a temporary 
structure. Every six to ten years, the dams 
are deliberately breached to allow in fresh 
(akewater to wash out (he accumulated salt 
from the soil and deposit new layers of sill. 
Generally, the polder is then left to allow 
the original vegetation to re-establish, in 
order to restore the balance of the Wii. 
Animals are let in to graze, and their dung 
contributes to the recycling of the organic 
material of the land. Since this is a nomadic 
society, the farmers move on to build new 
polders elsewhere, or to reactivate ones 
that have been allowed to lie fallow. 

Lands irrigated using this system need no 
input of fertilizer They are naturally nch in 
nutrients left by the lakewaters as they 
recede, and they are maintained by the 

ayatem ol cropping and fallow The soils are 

generally hydromorphous and medium in 
terms of organic matter content, consisting 
of damp gley with calcareous alluvial 
deposits, which are developed to a greater 
or lesser degree after being submerged or 
saturated with water These soils are rich in 
minerals and. initially, rarely saline. Today, 
sorghum, millet, rice, wheat, maize and 
vegetables are grown on polders. 

It should be stressed that the farming 
practised in these polders is essentially 
subsistence cropping and not commercial. 
Only part of the available land is actually 
cultivated, because of the immense task of 
clearing spontaneous vegetation which, 
after |ust a few months of neglect, can 
reach a height of 2 m. 




HAVI BEEN INSTALLED rN SOME POLDERS TO AVOID THE NEED FOR BREACHING THE DAH 



( 168 ] WAtER AND LAND 



Cl 



a. u rial 




MAP OF OO. Df S *ff A ASOUMj SJ, ICHAOl IS )»S6 
DATA CLABORAtCO FROM OtrSTOM/FAO *" 



In recent years, modifications have been 
made to the traditional method of building 
polders, with varying degrees of success. 
In some cases, polyvinyl chloride (PVCI 
pipes have been placed across the dam at 
the lowest point. When the potder is 
flooded, the pipes are closed off by 
jamming them with small sandbags When 
the land becomes loo dry. generally after 
two to three years, the sandbags are 
removed so that the polder can become 
flooded again. The process is repeated as 



the need arises. Sandbags can be replaced 
by installing valves on the pipes (for 
example, in the Kindjina polder, a 
SODELAC jSociet^ de d^veloppement du 
lad project v/ith international funding, 
which covers a surface of 800 ha " ). Tliis 
system allows water to be let in without 
breaching the dam - a saving in cost and 
labour - and can work well provided that 
the principle of letting the polder rest and 
recuperate is respecled. 
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PERMANENT POLDERS) 

IS THIS THE WAY FORWARD? 

Another adaptation of the potder introduces 
a more permanent structure, which is alien 
to the notion of versatility on which this 
system of irrigation is based In this case, 
the dam is built from reinforced concrete, 
and motorized pumps are used to inject 
more lakewater as required. The water is 
directed along a network of channels, also 
built of concrete, so that land further afield 
can be irrigated. By its very nature, a 
concrete dam is likely to be more 
permanent It Is clearly much harder and 
more expensive to remove or abandon a 
dyke built of cement than or»e made of tree 
trunks and dum fibre. The intention is 
evidently to build a structure designed to 
remain in place on a permanent rather than 
a temporary basis. 

Projects and plans aimed at intensifying 
polder imgation. and at making it a 
continuous process, are moving forwards, 
although progress has been slowed by lack 
of tools and human resources. 
Intensification of irrigation would 
undoubtedly increase food production. 
However, gains in output must be offset 
against higher production costs and. 
perhaps more Important, the Invisible costs 
to the environment, which will only become 
evident much further down the line. 

Flexible and cheap irrigation methods 
favour mobility: if a dam is Inexpensive and 
easy to remove, farmers can move on when 
the time is right. These methods also 
promote cultivation rights based on 
consensus and tacit customary 
agreements, which in turn sustain mixed 
agropastoral production systems. 
Continuous polder use does not foresee 
access by animals, since its sole aim is to 
intensify agricultural output. Yet livestock 
have a valuable role to play In a production 
system. Animals provide meat, milk and 




AS THE POLDER OHIES OUT. 5H4lL .l A .m.l^ AHt tXC*V»TEO TO £XTR*CT WATER 
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manure and also offer a degree of income 
generation and food security. If an area 
under polder irngalion is hit by drought, 
crops will fail no matter how sophisticated 
the structure, but animals can always be 
moved to better grazing pastures. 

By their very nature, permanent polders 
encourage communities to become 
sedentary, a tendency that goes against 
traditional practice in the region and that 
deprives people of the flexibility that has 
enabled them to survive in the past. The 
new polders are much bigger than their 
forerunners. A traditional polder covers an 
average of 20 ha. By contrast, the polder 
that has been recently developed near Bol 
covers a massive 800 ha. attracting a huge 
increase in population in the pnocess and 
putting an unsustainable strain on the land 
Increasing yields mean that other issues 
have to be addressed, such as access to 



markets. Indeed, once new crops have been 
introduced, and production has been 
intensified beyond subsistence needs, the 
entire system and infrastructure will have 
to be overhauled. Additional roads wilt need 
to be built. Services will have to be provided 
for the new populations 

Less obviously, at least in the short term, 
continuous polder use will take its toll on 
the environment. Permanent polder use 
can cause salt buildup in soil and 
groundwater, making the land less fertile. 
The overuse of water in one area can lead 
to inadequate supplies in another, a factor 
that can lead to the disruption of the 
delicate wetland system on which the Lake 
Chad Basin relies. The result will be 
losses in wildlife, fish stocks and 
vegetation Already, the effects of 
intensification plans have begun to make 
themselves felt. In some parts of the lake. 



wetland areas are drying out. a process 
that IS leading to changes in the migration 
patterns of birds, feeding and breeding 
grounds for fish and wildlife, and grazing 
for livestock. As part of the ripple effect, 
pastoralists are also having to alter their 
seasonal pattern of movement between 
and and wetland environments. 

The sustainability of traditional systems 
related to irrigation and use of freshwater 
must bo studied and evaluated both from 
the environmental and from the production 
point of view. 

There is still a tot to do to ensure a more 
rational and sustainable use of the limited 
surface water, starting with a complete 
inventory and the establishment of reliable 
regulations concerning existing 
installations and their exploitation 
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G¥ADIS3 



A useful natural source of water in the Lake 
Chad Basin comes from the wadis. In arid 
countries the Arabic term wadi (French 
ouedi means "a temporary watercourse', 
which IS most often dry but which carries 
huge quantities of water and mud during 
flood events. Around Lake Chad wadi has a 
different meaning and refers to the ancient 
depressions on the edges of the lake bed 
and low-lying floodplams near the rivers 
that collect rainwater As a result, they may 
be full at certain times of the year and dry 
at others The depressions vary greatly in 
size and shape Some are round, but often 



they are long and narrow, resembling small 
rivers when water is plentiful. Wadis with 
steeper banks tend to collect more water 
and more organic matter. 

Wadis are made up of stratified lacustrine 
alluvial soils, which are rich in organic 
matter, with swelling calcium and 
montmorillonite clay formations For 
centuries, local communities have used 
wadis for a variety of purposes, depending 
on their needs and on the particular type of 
wadi. Some of the most ancient wadis are 
sources of natron or salt to supplement the 



diet of livestock. Others are set aside to 
provide drinking-water for animals. Wadis 
with a good supply of water may serve as a 
breeding ground for a valuable alga \dihe 
see chapter 91. Many are used cultivated 
and cropped, and farmers have developed 
traditional skills to get the most out of 
these naturally fertile areas, which often 
allow them to produce a second harvest 

The crops planted will depend on the 
season - a wadi may be farmed with cotton 
or vegetables in the dry season and wheat, 
sorghum or maize m the rainy season. 
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50UE WA0I5 PROVIDE FRCSHWATER FOR AORICULTUDF «ND LIVESTOCK 



Periodically, the wadi will be left (allow to 
allow the spontaneous regeneration of 
Acacia. Boscia senegatensis. Salvadora 
persicaor Cappans decidua. which provide 
good fodder lor cattle. Often, the edges of 
wadis are planted with date palms {Phoenix 
dactyiiferal or are used for grazing. Wadis 
are frequently rich in the wild grasses 
known as kreb, wtiich are highly prized by 
pasloralisls for whom they provide food 
security in the dry season. 
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GENERATIONS OF HERDERS HAVE LEARNED HOW TO FIND WATER. DID WELLS AND MAINTAIN THEM 



PASTORAL WELLS ) 



Th« ability to find water, to move, to follow 
the rains - seeking the presence of water in 
wells and pools - is absolutely vital for the 
region s pastoratists. Generations of 
f>erders have learned how to find water, 
how to sink wells and how to maintain 
them Likewise, the region s pastoralists 
have long oxporicnce in deciding who uses 
the water from traditional wells and what 
contnbution should be exacted for the 
service These rules have never been 
written down but are part of a long oral 
tradition and are essential for the smooth 
running of the system, 



The use of grasslands is inextricably linked 
to water supply and management. Animals 
cannot survive unless there is a source of 
water within at least 20 km, or 30 km in the 
case of camels. The average daily 
requirement of cattle is 20-30 litres of 
water and 5-10 litres for small ruminants 
However, it is also crucial to balance the 
quantity of livestock with the grasslands 
and water available in a given area. Local 
herders know that water that is too freely 
available attracts more livestock, which in 
turn destroys Ihe pastureland, making it 
difficult to feed them in the future. The 




THERE MUST BE A BiuANCC DETWCtS THC NUMBtBS OF 
ANIMALS AND THE AVAIcASILITT OF WATER ANO ORAS&LAMD 



answer lies in balancing the number of 
animals with the potential grassland and 
water available. 

Traditional wells are usually located m a 
depression and have a mouth with an 
average diameter of 1 m, depending on the 
composition of the surrounding soil. The 
wielt shaft IS generally square in shape and 
is reinforced with criss-crossed tree trunks 
AcjciD raddiana. Commiphora africana and 
Balanites aegyptiaca are most commonly 
used for this purpose. In the spaces 
betv/een the trunks, grass \Cyperus 
conglomeralus\ is used to prevent sand 
from seeping into the water The lip of the 
well IS slightly raised to prevent it from 
filling with mud and polluted water. 

The lifespan of a traditional well depends 
on a range of factors, including the 
stability of the soil, the speed at which the 
chemical composition and humidity of the 
soil cause the wooden supports to rot. and 
the well's capacity to survive during the 
rains Some wells collapse during the 
rainy season as a result of being located in 
the lowest parts of depressions, which 
makes them prone to flooding. 

Communities decide who digs the wells 
and who can use them. Water is never 
refused to other pastoralisls because, 
according to a local saying, "refusing water 
is to refuse life' . However, a strict code 
dictates the order in which people may use 
the v/ell and the compensation that should 
be made for the service, Outsiders are 
generally allowed access to a well on 
condition that their animals are free from 
disease. If a herder reaches a well when it 
is sanding up, he may be expected to help 
rebuild it or clear the sand. Often, he wilt 
leave a ram or ewe in thanks when he and 
his animals move on. 




THE COUMUNiriES DECIDE WHO DIGS THE WSUi AND WHO CiiN Uit ThEH 
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WOMEN OR CHILDREN LOOK AFTER THE ANIMAIS USED TO IIFT THE WATER 



LIFTING THE WATER 

Since most traditional wells are between 10 
and 50 m deep, animals are used to extract 
the water. The animal - generally a camel 
or two donkeys - is harnessed to a rope 
made of palm fibre or nylon, at the end of 
which IS a scoop either made of leather or 
fashioned from the inner tube of an old 
truck tyre. 

Water extraction is a regimented routine, 
around which most of the other daily 
activities revolve Lifting begins at 09.00 



hours and finishes at around 18.00 hours, 
although it may continue late into the night 
when the need anses. 

The herders take turns at watering their 
animals, with the first to arrive moving on 
so that they leave enough space for the 
newcomers. 

Women generally take charge of the 
camel or donkeys used to lift the water, 
although young boys may also help. As 
well as drawing water for the cattle, 
women also have the task of storing the 



water in plastic or rubber gourds made of 
inner tubes, which are subsequently 
transported by donkeys. Water for human 
consumption is earned in bags made of 
goatskin or sheepskin. These leather 
waterskins keep the water fresh because 
of rapid evaporation from the surface by 
the wind. Today many waterskins have 
been replaced by containers made of old 
truck lyres. 



f Material 



( ARTESIAN WELLS ) 

The artesian aquifer from the Pleistocene 
extends beneath the whole of the Lake 
Chad Basin and is located within sands 
and silts at a depth of about 250-^00 m. 
The geographic linnits of this system - its 
depth and its lateral extent - are not yet 
known exactly. A number of deep 
boreholes to tap the artesian resources 
have been drilled since the early 1960s, 
when the average artesian discharge was 
about 8 m per hour The discharge has 
progressively diminished to zero in a 
number of these wells. There is no 
exhaustive Inventory of the wells and the 
original logs have been lost All the 
original water control superstructures 
have been disrupted so that the vifells now 
discharge without control 



Traditional saying 

The Fidbe lay. 

'If you Hani in kn<m' how many animab a 
Prul hts, and ihc hrifihl iil hi» mrau al the 
end of (he dry teaton, jiui look ai the depth 
of his writ, ir his wairr is no« Tar from (he lip 
and there is plenty of it, he will draK more 
Konps out than ynu in one day, and vtill hr 
able to water more animak. Bin ihe grasM's 
arniind the \tc\\ will he eaten more qiiickh 
and the rattle will grtm' ihin. Tlie v»ell in the 
dcptvMion and the grassland around it are 
like (he hrari and the sifMnafh: ihw niUM 
tivc in har(nony, otherwise a man b tick.* 





010 TRUCK TVR($ ARC REPLACINe JUt TRAOITIONUL ^.-.l 



N SAGS USeO TO rOANSmilT WATrR 



{ 178 ]W»T£R AND LAND 




Cc— H79.1. --„;,, 



JLRRIGATIOMJ 

Until (he 1970s (he irrigadon stra(egy 
favoured the develapment of (arge 
projects with a view to higher productivity 
of the irrigated land. However, because of 
maintenance problems and periods of (ow 
rainfad, this strategy did not produce 
adequate results. 

At present, out of an estimated potential 
of over 1 . 1 nrtiKion ha of irrigated land in 
the area of the conventional basin, around 
100 000 ha arc actually irrigated ' , and 
the maximum sustainable development 
should not exceed AOO 000 ha according 
to a study financed by Ihe United Nations 
Development Programme lUNDP) ". 
These data for the four riparian countries 
are shown in Table 12. 





SHALL PUMPS ENABLE IHE PROOUCTION OF I -2 ADDITIONAL 
CRIX>S PER <MR 



INRIQATION SHOULD BE A SERVICE ID AQRICULTURE. NOT AN END IN ITSELF 
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CURRENTU, |RRIG*1£D *RtAb Ht»HfcbtM ONLY A bMA^L •■iKi.tHiAbt iHt L-.-Iiwa:IJ ISOiSATION P0T£N-I*L 



TABLE 12 COMPARISON OF POTENTIAL AND ACTUAL IRRIGATED AREAS IN THE FOUR RIPARIAN COUNTRIES 
OF THE LAKE CHAD BASIN 





Irrigation potential 


Reduced Irrigation potential 
lUNDP studyl 


Actual 
irrigated area 


COUNTRV 


Within 
conventional 
basin lha) 


Outside 
conventional 
basin lhal 


Within the 

whole 
basin lhal 


Within 
conventional 
basin lhal 


Outside 
conventional 
basin lhal 


Within the 

whole 
basin lhal 


Within the 

whole 
basin lhal 


Cameroon 


80 00 0 


20 000 


100 000 


ifc 7D0 


20 000 




1 ■;. 


Chad 


700 000 


135 000 


835 000 


U2 500 


135 000 


277 500 


U020 


Nigeria 


300 000 


202 000 


502 000 


201 000 


100 000 


3Qi 000 


82 821 


The Niger 


iO 000 


8 000 


48 000 


3 000 


8 000 


11 000 


2 000 


TOTAL 


1 120 000 


3i5 000 


1 485 000 


396 200 


263 000 


659 200 


112 661 



Smiref Faftiw"" 




ENVIRONMENTAL CONSIDERATIONS 
IN IRRIGATION DEVELOPMENT 

Irrigation has contributed significantly to 
the alleviation of poverty and food 
insecurity, and to improving the quality of 
life for rural populations. However, the 
sustainability of irrigated agriculture is 
being questioned, both economically and 
environmentally. Inadequate attention to 
factors other than the technical 
engineering and projected economic 
implications of large-scale irrigation or 
drainage schemes in Africa has all too 
frequently led to great difficulties. 



The sustainability of irrigation projects is 
dependent on the consideration of 
environmental effects, as well as on the 
availability of funds for the maintenance of 
the implemented schemes. 

It is essential for irrigation projects to be 
planned and managed in the context of 
overall nver basin and regional development 
plans, including both the upstream and 
downstream catchment areas 

The expansion and intensification of 
agriculture made possible by irrigation hiave 
the potential for causing the following. 



> Increased erosion. 

> Pollution of surface water and 
groundwater from sgncutturat biocides 

> Deterioration of water quality. 

> Increased levels of nutrients in the 

t irrigation and drainage water, resulting in 
algal blooms, proliferation of aquatic 
weeds and eutrophication in irrigation 
canals and downstream waterwayi>. 

i 

Large irrigation projects that Impound or 
divert river water have the potential to 
cause major environmental disturbances as 
a result of changes in the hydrology and 
limnology of river basins. Reducing the 
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liver flow changes the land use and ecology 
of the floodplam and can cause saltwater 
intrusion into the nvers and groundwater of 
adjacent lands. Diversion of water through 
irrigation further reduces the water supply 
for downstreann users, including 
n^unicipalities. industries and agriculture A 
reduction in river base flov/ also decreases 
the dilution of the municipal and industrial 
wastes that are added downstream, posing 
pollution and health hazards, 

The potential negative environmental 
impacts of nfiost large irrigation projects 
include the following. 

> Waterlogging and satinization of soils. 

> Increased incidence of water-borne and 
water-related diseases (for example 
malaria and bilharzia). 

> Negative impacts of dams on natural 
flooding, fisheries and wildlife. 

> Reduced farming flexibility - irrigation 
may only be viable with high-value crops, 
thus reducing extensive actn^ities such as 
grazing animals, operating woodlots, 
cultivation of crops for self-consumption 

> Cl\anging Labour patterns that make 
labour-intensive irrigation unattractive. 

> Problems of resettlement or changes in 
the lifestyle of local populations. 

User participation at the planning and 
design stages of new schemes and of the 
rehabilitation of existing schemes, as well 
as the provision of extension, marketing 
and credit services, can minimize negative 
impacts and maximize positive ones 

WAYS TO MITIGATE THE NEGATIVE 
IMPACTS OF IRRIGATION PROJECTS 

There are ways to mitigate adverse effects 
o( irrigation development. 

> Using locally available materials, tools 
and human capacities. 



> Careful planning and monitoring of the 
effect of any new technology on the other 
components and functions of the 
ecosystem. 

> Giving priority to demand and perceived 
needs, and adaptation to social and 
cultural models and consumption habits. 

> Enabling low investment and access to 
microcredits in order to favour direct 
investments by farmers. 

> Using sprinkler irrigation and micro- 
irrigation systems Id decrease the risk of 
waterlogging, erosion and inefficient 
water use. 

> Using treated wastewater, where 
appropnate. to make more water 
available to other users. 

> Maintaining flood ftows downstream of 
the dams to ensure that an adequate 
area is flooded each year, lor example for 
fishery activities. 

WATER HARVESTING AND 
CROP MANAGEMENT 

Increasing water productivity, improving 
water management methods, harvesting 
water in structures such as furrows, building 
microdams and improving drainage systems 
to control soil satinization all allow farmers to 
conserve rainwater and direct it towards their 
crops. Considerable increase in harvests can 
be achieved by combining modern water 
management techniques with traditional 
farming practices, including the following. 

> Managing water to maximize 
crop/livestock systems 

> Selection of appropriate seeds and 
cultivars resistant to drought. 

> Cultural and agronomic practices ttiat 
reduce water evaporation, for example 
variable row-spacing and application of 
mulches. 

> Adopting biological pest control practices. 

> Boosting soil fertility and improving 
nutrient management to raise the yield. 




> • III6HT: WISE WAtER MANAGEMENT IS A COMMItMENT TO FUTURE BENERATIONS 
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Traditional 

water management 

12 October 2001 
Kabelewa, the Niger 

We makf ■* Mop near ihc >i1laKr of Kabrlma. a 
To* kildiiK'lm from N'Cui|;ini. Ilrrr. a* a result 
of a project ol international ctHipentiion. an 
artesian tnrll wa« diig a (vmi ynn ago. We want 
to «ce the well in oixlcr to document ib impact 
on the lite of the people .irounri it. 

WV are |^e«ted by cIuhm: ilie stidden iilnincUrKe 
of water in an area <if prrvioat scaiciiN has created 
a dangemiu attraction. Not onK docs the Lind 
amund the wf 11 not offer pasture fmr alt (he 
ihuusandt of animals bri)Uf;hl ilieie for H-ateiiti);, 
bill abo the forted coexistence of unrelated 
ethnic )puu|n has neated some teiLsion. .Vabs 
with camels, P^ul with /ebu and goats. Mobbcr 
and Kaitotiri with ^bu :uid sheep. Wodaabe Hith 
M'Bonnxi rattle: tlie>' all crimd in and \jni>h at the 
butdcTs of the large space around the well and. 
alter a rrj.sonablc wait, demand arcew to the 
water. Rtu the number of aninuk is great, the 
waiting laus into the next day, and the 
nerwu.snc» increases. It is ikm clear who 
orxanlfes the Hirnv iKir what criteria are ttsed. 
Vic vtill ask the pc()p4e responsible tor tlic pn^l 
bow they intend to proceed- 
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ABOVE AND BELOW PEOPLE *ND ANIMALS CROWD AR0U»40 A RECENTLV DUG ARTESIAN WELL 





MADAME RAI»ATA. TOWN COUNCILWOMAN OF N'OUIOMI 



13 October 2001 
Tal Desert, the Niger 

From N'Guigmi we proceed southwest fr>r I.") 
km, loH'ards the Tal Desert. Issufa Gumaye. a 
well-known guide of the area, is at the wheel of 
the ancient l'Dur-wheel-dri\<e vehicle. With no 
track to follow, nnr any sign that we can detect, 
he tackles the trip with enthusiasm and skill. 
We are accompanied by Madame Kaj^aui. a 
mman of .\rab origin, who arrix^d as a child 
at ihe shores of l.ake OttA with her nomad 
familv of cattle iMeeders. Oser the ynt\ 
Madame Ragata has earned the trust and 
respect of the kical community to the point of 
becoming a town councilvniman of N'Guigmi. 
In additiim. she has become a specialist in the 
management of this area's rarest and niMl 
precious resource: water. \*'ilh great 
intelligence, she uses it to create lusli oases in 
the middle of the deserL 

.Madame Ragata takes us to the Luwa well, a 
tiadition:U well still animal-powered: a camel 



pulls a rope to bring to the surface a leather bag 
oserflowing with water. .\t a phreatic stratum 
m deep nins perennial water. Since it is so 
to the desert, it is nvostly Arab nomads wh 
there daily to water their cameLv 

Madame Ragata is a woman u>ih ^Tinin hand 
and arkniM'IrdgcdautJKii iiv ^^ i i Ixiaming 
«)ice. she settles any conntnersv among the .Xiab 
nomads, the Pcul and the cattle breeders ol the 
area: in tact, she knows the needs. righLs and 
obligations of each and is respened tiy esTryTine. 
Ksul'a (•umaie %xn thai, v> tar, there hits not 
been a pn)blem she has not si>hed: smiling 
slyly, he translates for us a Peul simg about htm 
«»)men "seem sidxirdinate. htil in reality 
IxMiking at Madame Ragata. there ciui be no 
dotibi: she is in charge. Ix>th within the family 
and outside of it. But apart from (he personal 
qualities of Madame R.igaia, the situatiim at the 
Luwa well seems to confirm tlie importance of 
the insvlvemeni of the local community and 
liKal experts in the management of problems 
rebted to the eroA'stem. 
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FISHERIES 



"Where there is water. 
Bud lima people and fish 
cannot he separated. " 
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( INTRODUCTION ) 



' Instttule tor Sli»1ain0W« Dw^opn»*n» and Aqu«1tC 
Rruxjnes IICOfiA). PurtunsMjlh Technspale, Portsmouth. 

^ Certw Icr ttw Econoirxt tni Managemeix o> Aqu4i< 
Rnourcn ICCMAREI. Untrtnily tt Pwtsineulh. Unbelt 
Kingdom 

' Natton^i Ifvtiituta tor Prafihiwatar Ficharm RaMarch 
INIFFRI. New 8uiWMaidu9uri, Nigena 

^ Minintry at Livntock. Fisheries and AnmM Industries, 
Yaojnd«.'H>roja, CnmcrDon 

' Ministry tj f rY«)ninniant and Wataf Dirvction of FishanM 
ard A^uaculiur*. N OiamenaL Chad 

* Lak* Chad Batm ComirotMi. N Ojamtna. p>ad 

' Institute to* Research ana DevelopmtH. Oati*'. Senegal 



The and zone of sub-Saharan African 
(latitudes 9-13°N). including the Sahel. and 
the Sudanian and Gumean savannah belts, 
contains some of the most productive and 
economically important inland fisheries in 
the whole of the continent, mainly in the 
form of large areas of seasonally inundated 
tropical wetlands ' Although reliable 
statistics and information are not widely 
available, fisheries such as the Sudd (River 
Nile floodplainl m the Sudan, the central 
delta of the River Niger in Matt, and the 
Lake Chad Basin are thought to produce 
several hundred thousand tonnes of fish 
each year 



In the case of the Lake Chad Basin, the 
fisheries are operated almost exclusively by 
thousands of artisanal fishermen using 
fishing gear and boats based on traditional 
designs. The fishern^en exploit a wide 
range of fish species within a complex of 
take, river, floodplain and swampland 
environments, of which they have a good 
knowledge and understanding. Fishing 
operations form an integral part of many 
household economies, along with farming. 
A significant proportion of the fish catch is 
smoked and dried. It then enters a well- 
organized commercial fish-marketing chain 
which extends to the large urban markets 
of southern Nigeria, including Lagos, 
Ibadan, Onitsha and Enugu. where the dned 
fish IS much prized by local consumers. 
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( FISH PRODUCTION ) 

The regional and international importance 
of the inland fisheries of the Lake Chad 
Basin has long been recognized by 
travellers, various observers and. more 
recently, by (ishenes scientists and policy- 
makers, In the nineteenth century, 
Denham. a British explorer, noted in his 
journal that: 

The sweet and pleasant waters of the lake 
(Lake ChadI abounded m fish which the 
women caught by wading in and then, 
having formed a line lacing the shore, 
charging through the shallows, grabbing 
them as they tried to swim away or leapt 
upon the shore'"". 

More recently, in the 1970s, a team of 
French scientists from ORSTOM lOffice de 
la recherche scienlifique et technique 
d'outre-mer. now Institut de recherche 
pour (e developpement, or IRDI undertook 
an extensive investigation of the Lake Chad 
Basin environment from their base at 
N'Djamena. It was estimated that the 
fisheries could be harvested sustainably at 



a level of 180 000 tonnes each year during 
normal" hydrological periods with good 
influent floods into the lake For the penod 
1960-2000 the average annual catch has 
fluctuated at around 50 000-80 000 tonnes 

In 1992. the Lake Chad Basin Commission 
(LCBCI produced its Master plan lor the 
development and environmentally sound 
management of the natural resources of the 
Lake Cfiad Conventional Basin'-. The 
economic importance of lishenes for millions 
of people in the npanan countnes was 
emphasized and the need for appropriate 
management m the future was highlighted 

( STATISTICS^ 

It has also been long recognized that our 
knowledge and understanding of the 
fisheries of the Lake Chad Basin are very 
limited. FAO' confirmed that the 
information deficit for inland fisheries m the 
arid zone of West Africa is particularly acute. 
In the case of the riparian countries of the 



Lake Chad Basin INigeria. Chad, Cameroon 
and the NigerL national fishenes statistics 
wore considorod to bo unreliable and 
incomplete. I^ore seriously, the information 
that is available tends to lack the necessary 
multidisciplinary coverage required for 
effective planning and management. 



In response to the widely perceived 
information deficit for the fisheries of the 
Lake Chad Basin, and the need to upgrade 
our knowledge and understanding m order 
to provide a basis for future planning and 
management, a series of international 
research projects have been undertaken 
since 1993. Based on collaborative work 
between African and European scientists, 
the research projects have significantly 
helped to address the information deficit for 
the Lake Chad Basin fishenes. 



The primary objective of this chapter is to 
profile the fisheries of the Lake Chad 
Basin using the up-to-date information 
available from the recent collaborative 
research projects. 



' twootncrcovWcslCentralA/riuinReiiublicandlhtSuilanI 
lum «lco)Otfipd thft Lak* Chad Bacin Comiftsscn. but then 
IS wy UILt mlormaton atmiabls abcut th«ir fishcriefc 

InKirnutlofi en lha htheriai of the Laka CIvad Basin is 
provMltd iff Ihraa racant inlamalwiul pr*Ja<ti 

> Tndittonit m»n»gtm4nl at trtit»n»l lithtrm m 

Icr IntcrnatiDnal Oenloprntm iOf\D\ Projcn No R5*?l 
Implemented bv the Unwenily ol Portsmouth. Urwled 
Ktft^doin. Uni«««^ty ol Mdiduguri. N<9^f la. «nd Ihe F«d«fdl 
linrrtreity of Ttctipcbogf. Yola. Nigeria tNeilana I 

> SmteiMMr Otrtlafimtnl ctAMctn cenMamM Htlmrlttt 

t rtpon*! uuty ol poikf aiXiartt *itd poMy-taraMMM 
/iwcAwmmt m IM Ukt C/iatf Btvn. 2002. Iimded 
by th« (urop*ai< Con>mi«sion ilNCO! Pro|«ct No 
ERBICnKT«8a33l linpltm<nt«4 t>i tht Uiwxrdly ol 
Portwncullv Unded Kingdom; InMitut de r^ftierrha pour la 
d*wlopp*nvant IIROi. Sanaqal. Naiional instduta for 
Freshwater Ptsheries Research (NlFFRI, Nigeria. Minislry 
of Lmslocli. Foheriei and Animal lndu>lnM IMINEPIAI. 
Vaound^/Maraua, Cameroon Minislrv E/rmrorvTie^t and 
tWalaf Direction ol Fisheries and Aquaculture lOPAl, 
N Djamena, Ctiad, Lalte Chad Bast Commisson ILCBCI, 
Chad {NfJand and B/^ni I 

> study at tht mpxt of tho AaA trad* an susUMaMa 
Uvelihoods in the Lalte Ctiod Basm, 2CC2 -ongcirci tended 
by the DFIC'fAO Sujloirable Fiihtiies LwlihoodJ 
Profamme ISFLPI linpl«in»nted by lOORA *nd th* 
Univarsity ol Portsmoulh, Undad Kin^dont. NiFFR, 
Nqena, MINEPIA, Cameroon. DPA. Chad. Depanment ol 
Fisheries, the Niger, and Departn^enl Fishenes, Cetitrvl 
Mhcan Republic iNeiland. Mey «nd Btnt. I 
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MNCC Itfl. TNERE HAVE BEEN SOME SIGNS THAT WATER LEVELS IN THE LAKE AXE RISING SLieMTLf 

« LEFTi SWAMPLAND AND FLOATING ISUNOS COVER LARGE AREAS OF THE LAKE 

>tlx- i:. ... 



( ENVIRONMENT ) 



The characteristics and performance of the 
Lake Chad Basin fishencs are closely 
linked with regional hydrological regimes 
and the distribution of water This is largely 
determined by climatic patterns, bijt human 
activities, such as irrigation and dam 
construction, are also important. While the 
and zone of Africa is characterized by 
Fluctuating climate and hydrology, there has 
been a marked change over the past 50 
years that has caused Lake Chad in 
particular to change from a stable, shallow 
lake (covering a northern and a southern 
basin) to a more unstable, marshy or 



swampland environment (with some open 
water only in the southern basin). 

During the 1970s and 1980s, dam 
construction on major influent rivers, 
such as the Yobe in Nigeria and the 
LoQonc in Cameroon, further altered the 
hydrological pattern in the Lake Chad 
Basin. This led to the loss of an estimated 
200 000 ha of floodplains along the 
lakeshore and rivers, which were critical 
fish breeding and nursery areas. The 
important yaer^ floodplain south of Lake 
Chad was affected very severely at this 



time. Sahelian droughts m 1982-1986 
reduced the water flows even further and. 
by 1990. Lake Chad covered less than 
2 000 km\ Around this open-water area, 
the swampland covered a further A 000 
km . By 1998. there were some signs that 
water (lows in the influent rivers to Lake 
Chad were rising, and that Lake Chad and 
the floodplains were increasing in size. 
For example, in the year 2000. the 
northern basin of Lake Chad was reported 
to have experienced some flooding. 





( RESOURCES ) 

There are 176 species of fish in the Lake 
Chad Basin, Together they form a (arge, 
multispecies fish resource. For fisheries 
monitoring purposes, the species can be 
grouped into 21 ma|or genera or family 
groups (Table 13) The drastic 
environmental changes that have affected 
the region have also had an impact on the 
composition of the fish resource and, in 
turn, on the catch composition recorded by 
fishermen Detailed research has been 
undertaken that highlights the relationship 
between environmental changes and fish 
population ecology ' and also on the 



1 

fisheries ' . During the "drying period " 
11972-19781. natural selection operating 
on the fish communities favoured 
"marshy" species (e.g. Clanas catfish, 
tilapime cichlids and Heterotis spp.l 
endowed with adaptations of diet, 
reproduction and respiration that allowed 
them to survive and dominate this 
unstable and hostile environment How 
water, high temperature and low dissolved 
oxygenl. "Lacustrine" species le g. Lales, 
Hydrocynus. Labeo and Dislichodus] could 
not survive in these conditions and soon 
disappeared from the new swampland. 



This process of change was also hastened 
by opportunistic fishing in the northern 
basin of Lake Chad, as concentrated fish 
populations were easily targeted and 
fished out by fishermen. Today, "marshy" 
fish species still dominate the fisheries of 
the Lake Chad Basin (Table 131 and 
"lacustrine" fish are found only in the 
small area of "open w3ter"o( Lake Chad 
and in some of the larger river channels 
and floodplain lakes of the Logone and 
Chan, along with other nverine and 
migratory species (e.g. Alestes]. 
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ESVlBONMtNIiL V4Bi»'I0«JS H*»£ * OflASIX IMP*L'I OS J ft L'OMPOSItiON Of TH£ t|SH «EiOUflC£ 



FRCSM FISH BEINO SOLD IN THE MARKET IN KANIRAM 
VIIUGE 




TABl F 1 ^ COMPOSITION OF FISH IN THE LAKE CHAD FISHERIES IN 2001 

(PERCENTAGE COMPOSITION ON THE BASIS OF MARKET MONITORING) 



Gtn«r« 


Ba9«-Doro. 


Kinatsvrom, 


M«an 


or groups 


Nigeria 


Chad 


values 


Attttts 


0.43 


3.27 


1.85 






1.78 


0.89 






2.54 


1.27 


Ctarias 


50.03 


23.02 


36.52 


DIslichodu* 




0.01 


0.01 


Gymnarchus 


0 01 


17.00 


8.50 


Gnathonemus 








Heierotis 


18 89 


25 17 


22.03 


Hydrocynus 


3.25 


1.63 


Hyptropisus 




0 42 


0.21 


Labeo 


0.01 


0.21 


0.11 


Lafts 






2.18 


Mormyrops 


2.07 


0.35 


U1 


Mormyrus 


0.29 


0.07 


0.18 


Pelerslus 








Peterochephatus 


0.53 


0.27 


Polypterus 




0.38 


0.1? 


Prolopterus 


2.90 




l.iS 


SchUbe 








Synodonltt 


0.01 


0.69 


0.35 


Tilapiine cichlids 


25.36 


16.95 


21 15 


Total 


100.00 


100 


100.00 
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Changes in the 
Lake Chad fishery 

A tale of two fish: 

the freshwater sardine {Alettes) 

and the catfish {CI a Has) 

Bd'orr 197(1 the snull sardinHikr Tuh ntlcd 
XlfUn liarrmo:/WMm impiirLini aHn|H>ncni 
ij4 ibi- fhtM^iniirihr l^kr (ImiI Biwn 
Fmiinf; nn /txiplankiim, .\lrilf\ kj\ aliiuulaiii 
in the wnei uf iml-lx^l islaiKis aiid tlit- 
airhiprbiKD iil (liod. and was also liiimcl 
in ihc tiprn wiu-rv DuriiiK ptTitnU ii< rislr^ 
mer k\th and IkHKliiiK (from Ociober I" 
Dnrmticrl. Iiu|;r nunil)miil .\lntnyniu\d 
mi^nle into ihr l4>f{<im- and ( ihaii mvrs and 
in^wif ihr MiniHimtinK Ikaidplain ti> l»f(^ in 
l\w Uialliiw wiiifrv With thr «ub«rqurnl 
dmpAif in wukt l«rls a ftn* niimdi* latCT. 
adult and Juvvnilc fis)i wtiuld re trrat into the 
niiun I'hannrh and r\miiiallv into Lake llad. 
The annual ntrk- <ii migration U both adults 
and Jinmilrs. which i\ adapicf I to thr 
h\rin>lofria)l p.mcrn», is n iif iai ii> the 



mafailtnann- of ihc sttxl of AInIn in ihc lalf 
(3iad ISaxin «\«i<-ni. In pdriicular. the Miiing of 
ftshin); wis aiiHiK n\iti dGuincK iuid in the 
HiKKlplain arras uf mmlirm Cjmrroon visa also 
lininl to cobicidr nitli tliis pallrrn of mq^lion. 
As a mull tlm ^p(Tl(■<> made up a lar|;r port o( thr 
cairh in thnr wa«nnal mrrinr rxhrrin. 

Sintr 197'>. and up to ihf ptrMrnl day. tin* 
riHlifrit^ i>f the Ijlf Chad Basin havr wiinciwd 
a significant dcclinr in catches uf Alntn. 
Instead, the fisheries are no*- dominated 
overall In CJanm falfish. One of the main 
reaMins for ihn has be«ii die change in 
en>ironmrntal omditions in the I.ake Chad 
Basin. The recent Sahellan drmiKht periixis. 
decline of rher fUim. the reduction in the site 
of lakr CJiafl and the enierKencc i»f large areas 
of sH^anipland in the viuthern and n<jrlhern 
basins have not favoured fish such as AInln. 
The life cscle and m^alion ni Alnln has been 
sc^•ereh disrupted. Instead. highK resilient and 
fast-breeding omnivxiriMis lish. such as (Janm, 
have taken their place. Clanm is p^-rfettlv 




THE CATFISH IS PERFECnr ADAPTED TO SWAMP 
CONDITIONS IT CAN SURVIVE IN VERT LOW WATER 
CONDITIONS BECAUSf IT CAN BRCATHE AIR THROWOH 
AUXILIARY l>(US 



ailapted to the new swampland conditions and 
can even brratbe air, thmtigh auxiliary gills, in 
U)w-»~aier conditions. Almf\ remains a minor 
component of the ri»ier fisheries in ihr region 
.11 preseni. 




THE SHRUB arsCHfMOMeA/e CLAPHKOXTLON IS NATIVt TO THC LAKE ITS WOOD. 8CING VEDT LIGHT. IS KPLOITCD AS A CHEAP AND NATURAL MEANS Of FLOTATION 



RIGHT THE MIGRATION CYCLES OF THE AlfSrfS HAVE BEEN DISRUPTED BV THE DECLINE IN RIVER FLOWS. THEIR NUMBERS ARE DECREASING IN FAVOUR OF HI6HLV 
RCSILIENT AND FAST-BREEOINS OMNIVtWOUS FISM, SUCH AS THE CATFISH ICCilffMSt 





THE SEASONAL FLUCTUATIONS IN WATER LtVELS ANH IH THE MiaRAtOXT crCLES OF l- SH >.Ht WL^L HN'Sfi'i ANJ AMI Lit- LUI 'ED By FISHERMEN 



C SEASONAU TVO — 
AND FISHING 
GROUNDS 

As well as the major environmental 
ct^anges descnbed above, the nature and 
extent of the swampland and floodplain 
environments, and of the open waters of 
Lake Chad itself, also vary on an intra- 
annual seasonal basis This is largely 
dictated by the seasonal patterns of 
discharge of the two major influent rivers, 
the Logone and the Chan. Because the 
basin IS very flat and Lake Chad is shallow, 
the surface area of the lake vanes widely in 
response to even small changes in 
seasonal inflow. Each year during the flood 
period (from September to December], 



Lake Chad's open waters expand, causing 
water levels to increase in the fringing 
swampland and inundating previously dry 
areas. In effect, floodplains fringe both the 
lake and the main river channels, and both 
increase in size during Ihe flood period. 

Conversely, as the rivenne discharge 
decreases {from February to Aprill, the 
receding floods leave numerous temporary 
ponds and areas of swampland scattered 
along the floodplains The seasonal 
changes in the aquatic environment have a 
major impact on the fish populations. Fish 



move into the floodplain areas to feed and 
to breed, and then retreat with the floods to 
the mam channels and open lake along 
well-defined channels and outlets. Many 
fish are trapped and concentrated in 
isolated pools and swamps, which shrink 
and dry out withm a few months. 

There are at least eight different "types" of 
fishing grounds exploited across the Lake 
Chad Basin (Table U). Seasonal ponds and 
receding channels are the most commonly 
used, followed by major rivers IChari and 
Logonel. the open waters of Lake Chad and 
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TABLE U TYPES OF WATERBODY EXPLOITED IN THE LAKE CHAD BASIN 



Type of waterbody 


Numbers of waterbody types exploited by villages in different regions 


Aggregate 


Kaere 


Chart delta 


Western shores 


Seasonal ponds and r«cedm9 channels 


39 


131 %l 


'» 


18 


18 


Main river' 


30 


(23 %l 


8 


22 




Lake Chad's open waters 


22 


(17 %| 




8 


U 


Permanent ponds and oxbows 


15 


(12 %l 


1 


13 


1 


Tributaries" 


? 


17 %l 


♦ 






Artilicial reservoir'" 


6 


IS %l 


6 






Irrigation channels 


i 


I3<l«>l 


* 




- 


Floodplain 


3 


U*! 








Total waterbodies 


128 


MOO %l 


60 


58 


30 


Number of dlllerent wtterbodies 


8 


7 


4 


3 


Total number of villages surveyed 


6* 


20 


29 


18 



TribuUri» ol lh« LoqafM • LogamMi*. town* M*fAra, Htyo Vrkh «n4 Pirlil Oa^om 



permanent ponds. A comparison among 
different regions shows that (he yaer4 
floodplain offers the greatest diversity of 
fisheries, followed by the river deltas le.g 
Chiaril and then shioretme areas, sucfi as 
those on lt>e western shore in Nigeria. The 
fact that the seasonal ponds and receding 
channols arc ttic moit common type of 
fishenes across the basin indicates that 
fishing has developed as a temporary 
activity that is adapted to the seasonal 
d/namics of the environment and that, in 
particular, makes the most of water and 
Fish movements (flood/recession). 




4 I I M-ir.! M; Of THE ECOSYSTEM FOLLOW ImC fL ' -ISM. LIVESTOCK. WILDLIFE. *ORICUlTUHC *N0 

:>(', r. WHO CAN MOVE Turin entire households. Arr. i>nrji'.r. 'a their rhythm 



^ ^^terial 



TMi: M&;ORITV OF HURU H0USEN0L05 DENIVt THEIR INCOME FROM A COMBINATION Of fISHINO. FARMINO AND OTHER OCCUPATIONS 



C OCCUPATIONS ) 
AND FISHING INCOME 

The majority of rural households 
participate in the fisheries of the Lake 
Chad Basin on a seasonal and part-time 
basis Many so-called "fishing 
households" earn most of their income 
from a combination of fishing, farming 
and other occupations (Table 151. Within 
the fisheries specifically, catching fish is 
the major occupation. Catching is also 
usually linked to other occupations withm 
the fisheries, including fish processing, 
fish trading, the transportation of fish and 
the supply of fishing gear and other 
inputs. For example, on the western shore 
of Lake Chad (Table 151. catching involves 



nearly all fishing households (94 percenti; 
however, specialization m "catching only" 
involves less than 15 percent of 
households. The combination of catching, 
processing and trading is the most 
common one. involving about 30 percent 
of households in the fisheries. The 
transportation of fish is also an important 
occupation on the western shore, involving 
about 25 percent of fishing households 




RCTAIl. at ^ISH IS OFUN CARSIIED OUT WOMEN 
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THE TRANSPORTATION OF FISH IS AN IMPORTANT OCCUPATION. INVOLVINO K PERCENT OF FISHING HOUSEHOLDS 





TABLE 11: INCOME SOURCES AND OCCUPATIONS 

IN THE FISHERIES OF THE LAKE CHAD BASIN 
(WESTERN SHORE, NIGERIA! 


Income sources tor li&hmg households 


Contribution 


Fishing 


54 


Farming 


39 


Labouring 


1 


Others 


« 


Total 


1100 »:.| 


Occupation 


Households (%l 


Catching 


94 


Catching only 


15 


Catching, processing, trading and transport 
Input supply 


26 


<)5 



OccupatiCKki undertaken by f ishng ftMMbolds w^tim rtit (i&htnes sector as 
part of ttittr Uvelihoods 

PtfCf fliJ4t or houw*«id( tfWQlrtd in Mch occupnton on 

MCle-Konomic (urvoyt 



Scvnr A E H^itnc rt4i. im 



rnSHING M ETHODS j 

A total of 20 different types of fishing gear 
are used in the Lake Chad Basin. These can 
be classified into six major categories: 
active nets, static nets, traps, fish fences, 
hooks and others (see Table 161 In general, 
many types of fishing gear are based upon 
traditional designs but, increasingly, much 
of the gear, although manufactured locally, 
employs modern materials, such as nylon 
twine, or rope, in the case of nets, imported 
from elsewhere. 

Most fishing households across the Lake 
Chad Basin tend to own and use the same 
set of simple and individual fishing gear, 
namely floating/sinking gillnets. small basket 
traps (Malian traps), hook lines, chamber 
traps, castnets and dipnets. However, larger 
and more expensive types of gear, such as 
dragnets or seme nets, tend to be owned by 
wealthy households and to be operated t}y 
larger groups of people. In general, wealthier 
households tend to have the largest number 
and diversity of fishing gear compared to 
less well-off households ' . While many 





MALIAN TRAP CALLED NDURU7U 



SOME 10 OIFCCRENT TWCS OF riSHINB OCAR ARE USED IN THE LAKE CHAD BASIN. THIS CLAP-NET IS CALLED HOUA 
IN THE HAOUSSA LANGUAGE 
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TABLE 1 r CLASSIFICATION OF FISHING GEAR IN THE LAKE CHAD BASIN 


GEAR CATEGORY 


Description 


Acllvt ntl* 

le.g. seine net. or taru, dipnet. or sakama; 
clap-ne<. or koma: castnet. or birgA 


Nets of various sizes Imesh as small as 1 cm, usually multifilament! operated by a single fisherman 
or a team from the river/lakeside, tK>ats or wading, usually in waters free of obstructions le.g. 
weeds), Fish are often collected or entangled in a restricted section or bag le g. seme net. liftnet, 
clap-net, castnetj. 


Static n«U 

le.g. stake nets, or kaUi] 


Nets of various sues, operated singly or by teams of fishermen, which can be set in most waters and 
left unattended for some time Ihours. overnight, days! Some types of fishing gear are supported by 
sticks or poles (e.g. stake nets), others l)y floats, weights and ropes. Fish are usually entangled 


Traps 

le g. chamber traps, or ndurulu. pot 
traps, or gura mall] 


Static gear often in the form of reed baskets le.g. chamber trap) or net-covered, pot-like frames le.g. 
Malian traps! of various sizes with single or multiple chambers, usually baited. Set and allowed to 
fish usually in shallow water and swampy areas 


Fith fsncaa 

la.g. fence of cliantber traps, or dumM 


Fences of various designs and sizes, but often of reed mats and supporting poles, built across a river 
or stream to channel tish into a trap. No bait. Often built across s«asonat rivers. Signilicani catch ol 
juvenile fish. 


Hooks 

(e.g. longtine of hooks, or kugoya] 


Large hooks !no. 2/3) used singly, or multiple smaller hooks Ino. t2/1A! on a longline lof various 
lengths!, set baited or unbailed to snare fish. Set and left unattended in open water or swampy areas 


Others 
le.g. fishing spears 1 


A targe range of miscellaneous, often traditional gear specific to particular fishing conditions, areas 
and ethnic groups le.g. various types of fishing spears). 


Source. A. L HnUnd. etM.tm'' "' 




FISH FCNCES ARE U$£D TO CATCH FISH OUKINO THEID MiORATION FROM OPIH LAKE TO FlOOOPUtNS. FISHERMEN KNOW FISH BREEO'NO CYCLES ANO HAVE ADAPTED THEIR 
FISHING HETHOOS ACCORDINGLY 

» MOMT: FISH TRAPS ARE MANUFACTURED LOCALLT ACCORDING TO TRAOITIOMAL DESIGN BUT THE USE OF MODERN IMPORTED MATERIALS SUCH AS NVLON TWIME AND ROPE IS INCREASING 



households own small fishing canoes, 
these are not always needed for fishing, 
especially in ftoodplain areas Indeed, many 
of the fishing sites are accessible from the 
shore or by wading through shallow water 

A particular feature of fishing in the Lake 
Chad Basin is the construction of complex 
fish fences across drainage channels and 
small river courses leading from floodplam 
areas. Here, large catches of juvenile fish 
are taken during the receding flood. The 
design and construction of these fences is 
based on long -established traditional 
knowledge and patterns of social 
organization and cooperation within 
particular riparian communities. 



In the yaere floodplams [in northern 
Cameroon and southern Chad!, dunng the 
recession season, a large number of fish 
fences are set up across the channels 
connecting the ftoodplain areas to the main 
river ILogonel and its tributaries 
iLogomatia or Petit Goroma in Cameroon. 
Salamat in ChadI These fences aim to 
catch migratory fish leaving the flooded 
plains, especially 4fes(es spp. One example 
of this type is the Malian fence lor barrage] 
on the Ba-llli tributary of the River Logone 
in Chad. The local fishermen Ifrom the 
Kotoko ethnic group! s«t up a dam made of 
wooden fences across a channel or shallow 
part of the river Just in front of these 
fences (upstream! are fixed 40O-5QO large 



Kotoko traps, attached to tall vvooden sticks 
fixed in the river bed The traps, with a 
mouth onented downstream, will catch the 
fish that turn back when trying to escape 
the fences. One interesting point to notice is 
that the traps closer to the fences (which 
will catch the largest proportion of the Hsh) 
usually belong to the most important and 
richest families. The traps belonging to 
other villagers take a secondary position. 

Downstream, behind the fences, a series of 
pirogues are positioned These will catch 
the few Alestes and Hydrocynus that 
manage to escape the traps and try to jump 
over the fences. Usually the yield of these 
fishing barriers is remarkably high. Several 
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.naterial 



tonnes per day can be caughl during the 
peak period, and a catch of 30 tonnes per 
week was reported to be comnion in the 
late 1950s . Obviously these massive 
structures preclude the use of other fishing 
gear on the same fishing grounds. 

Inlerestingly. along the western stiore o( 
Lake Chad in Nigeria, a new form of fish 
fence, called a dumba. has appeared in 
recent years '• . A dumba is a row of 
fvlalian fishing traps These small chamber 
traps (up to 1 m high and 500 cm in 
diameterl consist of a wooden frame and a 
net covering, with a small side entrance 
and a larger hole at the (op for retrieving 
the catch and are similar to a lobster pot 
They can be baited or unbaited Typically, a 
dombo IS strung across shallow channels, 
usually at the end of the dry season (to 
catch or sieve both adult and luvenile fish 
moving into and out of the ftoodplains, 
depending on the seasonal flowl. The 
dumba fishing technique was introduced to 
the region by Malian fishermen and is 
currently the most profitable technique 
used in the area. The siting of the dumba is 
crucial and the selection of sites requires 
key local knowledge of water channels, 
water movements and fish movements. 
There are comparatively few good dunr>b3 
sites on the western shore of Lake Chad, 
and the most important have already been 
claimed either by a single fisherman or 
groups of fishermen All dumba are 
licensed by local authorities for a flat fee of 
S200. More recently, attempts have been 
made to outlaw dumba fishing, since it is 
considered to be a destructive fishing 
method" by government administrators. 
Dumba catch a high proportion of juvenile 
fish and they may have an impact on fish- 
stock recruitment, although this has not yet 
been investigated by scientists. 
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( TRANSPORT 



The need to own a fishing canoe, and an 
outboard engine, is becoming more 
important in the river deltas and, most 
important, in the open-water areas of Lal<e 
Chad. In these areas, a boat is necessary to 
access the fishing grounds, which may be 
located on the fringes of small islands or 
shallow banks several kilometres from the 
shore. In these vast lake environments, 
fishing IS both challenging and often 
hazardous (there are many reported 
incidents of drowning during stormy 
weather on the open lake). 



The open waters of Lake Chad have long 
been the domain of professional and full- 
time fishermen from ethnic groups such as 
the Buduma. The fishermen, often 
accompanied by their families, travel great 
distances to fish and they use longlines and 
gillnets in the open waters. They make 
temporary camps on floating islands of 
vegetation, where they dry their catch before 
returning to key island markets, such as 
Kinasserom, In some places, fish traders 
cither own or hire large moionzed canoes to 
transport fish from the fishing grounds back 
to the markets and also to supply various 
goods to distant fishing camps. 




MOST ar THE FISH !5 P*CK»G6L' A - 
ROAD ra THL URBAN MARKETS U> 1 
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IN THE VAST LAKE ENVIRONMENT. FISHING IS CHALLENSING AND OFTEN HAZAROOUS 



C FISHING PATTERNS) 
AND OTHER ECONOMIC 
ACTIVITIES 



The seasonal and interannuat hydrological 
patterns in the Lake Chad Basin have a 
n^ajor influence on the economic activities 
pursued by rural households. In general, 
the mixture and diversity of activities are 
adapted to the local flood regime which, of 
course, varies according to the location 
within the basin. 



WESTERN SHORE 

Along the vi^estern shore of Lake Chad, in 
villages such as Dabar Shatta Kwatta (see 
Table 171. the peak fishing period is 
between November and February, on both 
the open waters of the lake and the 
floodplains and associated channels IThis 
IS a penod of significant fish migration as 
the flood builds, peaks and then recedes 1 
Some permanent pools on the floodplain 
may be fished all year round. 



Farming is also undertaken throughout the 
year, using both recessional and rainfed 
cropping systems. Usually the first planting 
of maize and beans starts in February, as 
Lake Chad starts to recede: harvesting 
then takes place in June with the onset of 
the rains. A second planting of rainfed 
crops occurs in June, with a harvest three 
months later in September, at the 
beginning of the dry season. Many 
households also tend to keep a small 
number of cattle, goats and sheep. 
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lABLb 17 ACTIVITY CALENDAR FOR DABAR SHATTA KWATTA VILLAGE, LAKE CHAD CWESTERN SHORE, NIGERIA) 





OCT 


NOV 


OEC 


JAN 


FEB 


MAR 


APR 


MAT 


JUNE 


JULY 


AUG 


SEPT 
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[ 
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1 1 , -• . J 
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SOUTHERN SHORE 

Along the southern shore of Lake Chad, in 
Chad and Cameroon, fishing is practised 
throughout the year on the take itself and 
also in the Chan River and its inbutaries 
and pernnanent ponds. Periods of activity 
and yields vary as follows: high levels of 
fishing activity and catch during water 
recession and low waters (from January to 
April); reduction of fishing activity and lower 
catches during the flood period Ifrom July 
to September), and even lower catches 
during periods of high water, when fish are 
widely dispersed on to floodplains Ifrom 
October to November). In seasonal 
floodplain ponds left behind by receding 
waters, fishing continues (rom September 
to December, depending upon the size of 
the lish and their location. 

Fishing households also farm in this region. 
Cultivation of recessional lloodplain areas is 
common and takes place close to the 
permanent waters of Lake Chad and the 
Chari River Farming (cereals, legumes, 
vegetables, Iruit and fodder) becomes the 



dominant household activity during certain 
hydrological phases, e g dunng the flood 
period Ifrom August to October) Ramfed 
cropping systems [millet, sorghum, maize 
and legumes) are also widespread m the 
Chan Delta and last almost five months 
from the first sowing in July. Animal 
husbandry is limited to the stabling of 
cattle, sheep and goats throughout the year 

Yaire 

In the yaere floodplains, although fishing is 
a year-round activity, the intensity vanes 
according to the type of waterbody. The 
peak period along the Logone River occurs 
from July las the water rises) until March, 
while along the Logomatia la major 
tributary) it takes place from August to 
December Fishing activity on the floodplain 
itself, which is less intense than on 
permanent waterbodies. follows the floods 
in September and ceases in February. In 
p«rmanenl ponds, fishing is carried out 
during the dry season (from October to 
April) until the Logone and Logomatia 
rivers offer more attractive fishing grounds. 



As far as agncullure is concerned, millet is 
sown after the rains in June, while nee is 
planted in July, These crops are then 
harvested m October and December 
respectively, after the rams cease. As m the 
other parts of the Lake Chad Basin, many 
households also keep cattle, sheep and 
goats. Cattle exploit the free grazing around 
villages during the dry season, but are kept 
within the village at other times of the year 




MAKING « TRAQITIONAL TRAP [NDU>IUTU\ FROM DUM 
CALM FIBRE 
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Fishehes production lor fish caught/landed] 
in the Lake Chad Basin during the year 
2O(X]/2O01 was estimated at 68 78A tonnes 
wet weight (Table 1BI. This estimate is 
t>ased on a monitoring system covering ail 
the main fish mar4<ets and trade routes 
within the riparian countries of the Lake 
Chad Basin. The largest of these markets is 
Baga-Ooro in Nigeria, followed by much 
smaller markets at Kinasserom and 
N Djamena in Chad. The calculation of 
fisheries production takes careful account 
of the quantity of fish marketed, the fish 
consumed locady and the loss of weight 
caused by drying in the case of 

dried/smoked fish. fishpio: 




I i. TEAR 2000/2001 WAS ESTIMATED AT OVER «• OCO TONNES 



Although there are relatively few accurate 
statistics on fisheries production in the 
Lake Chad Basm. the current estimates, 
when taken together w>th previous data, 
indicate that fisheries production is 
probably increasing at the moment. The 
lowest level of production 121 7(K tonnes in 
19821 coincided with a reduced discharge of 
the Chan River and a reduction of fishing 
because of the civil war in Chad. The 
highest production (220 000 tonnes in 1974) 
was attributable to intensive fishing during 
a period of drought and concentration of 
fish stocks in Lake Chad-'"". 



TABLE 18 FISHERIES PROOUCTION IN THE LAKE CHAD BASIN, 1969-2001 
(IN TONNES. BASED ON TRADE ROUTES MONITORING) 



CCOirSUMPTIOHj) 



Fish are an important part of the diet of 
most people in the Lake Chad Basin and 
constitute an essential source of protein. 
Earlier research found that rural fishing- 
farming households in the Lake Chad 
Basin (western shore in Nigeria] retained 
19 percent of their total catch per year for 
domestic use ' This was equivalent to 
one tonne of fish per year which was not 
sold commercially at that time. Although 



Year 


Baga-Doro 


Other market* 


TOTAL 


1969 


20 000 


8 800 


28 800 


1970 


46 800 


18 700 


65 500 


1971 


86 300 


28 700 


115 000 


1972 


123 400 


42 300 


165 700 


1973 


153 600 


37 900 


191 5O0 


1974 


172 600 


47 400 


220 000 


1975 


84 500 


44 400 


128 900 


1976 


68 500 


39 700 


108 200 


1977 


37 200 


14 800 


52 000 


1978 


70 698 


30 299 


100 997 


1979 


67 817 


29 064 


96 881 


1980 


64 aSi 


27 808 


92 694 


1981 


58 222 


24 852 


83 174 


1982 


15 193 


6511 


21 704 


1983 


21 379 


9 162 


30 541 


1984 


28 446 


12 191 


40 637 


1985 


21 934 


9 400 


31 334 


1995/'? t. 


32 427 


32 627 


45 254 


2000/01 


58 730 


10 053 


68 784 
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there is no current information on 
household food consunnption patterns, 
local reports indicate that a high 
proportion of the retained fish is 
consumed within the household IBukar. 
personal communication) Of course, 
some care must be taken with these 
global and average values. There is also 
no doubt that fish from the Lake Chad 
Basin contribute to the food supply in 
many urban centres, particularly in 
Nigeria, information on the socio- 
economic impact of fisheries, including 
food security, is provided below. 



( TRADE ) 



The commercial trade in fish originating 
from the Lake Chad Basin is very important 
in West Africa. In 2001 , the total volume of 
Tish products passing through the key 
regional markets was 57 320 tonnes (wet 
weight! and this was valued at $23 £71 698 
(nrst sale) Most of the fish is traded m 
various dried and smoked forms, and is 
eventually packed into sacks or boxes for 
road transport. The largest fish market in 
the Lake Chad Basin is Baga-Doro in 
Nigeria, near the lakeshore. This handled 
about 4B 9^2 tonnes Iwet weight) of fish, 
valued at about $20 million, in 12 months 
I2O0O/2OQ1) 

Most of the fish that is packaged and 
traded in the fish markets of the Lake Chad 
Basin is transported by road la journey of 
three to four days) to the urban markets of 
southern Nigena. For example, the 
principal destinations from Baga-Doro are 
Enugu (23 percent total traded fish weight I 
Onitsha (22 percent). Lagos 111 percent) 
and Ibadan (1 1 percent). A smaller 
proportion of the fish is traded locally 
vtnlhin the Lake Chad Basin itself, although 
no data on local trade routes or quantities 
are currently available. 




FISH REPRESENT IN ESSENTIAL SOURCE OF PROTEIN FOR MOST INHABITANTS OF THE LAKE CHAD BASIN 




MOST or THE riSH ISTRADCO INVAJtiOUS ORlCn AN 



i-AT.Kf n IS *.Ar,Ks nr< pc »,£-:. rriR T^x.si,PORT 



^ mm 



Artisanal fish-processing 
and fish-packaging 
methods 



iiquarr x 0.5-1 m higiW amstriKlrtl uTmiid 
hrkks <n«Liid kith » mrtal grating (i> ImiM (hi- 
rnh, and tupprd viilh rnrrtif(at<fl metal 
shcftin); ih nialliii); in in^iin ihv MiMiLr. 
Somctimm (hr kiln hits twt ««p,ual<- chambm: 
one (or ihe lire ami one for smoking. The 
rtmliini; produce is called handa. 

% Smoking in a kiln oT large (Jarias catTtsh (the 
nWMt common local lish) coiled and tied 
hcad-lo-uil. then skcKered with a pointed 
stick, lo produce toukoso. 

'I. UiarlMirning of fish pieces or xmall. whole 
tlsh la\ing them on a loose mat of dried 
graits, then wn-driing for a week (this 
method i^ terv common in ihe lishing camps 
located un the lluating iskinds <if Ijke (Ihad 
where wood i» scarce and ctMlly). 

Fresh TLsh fur proceuing, or Tish already 
processed, it bnnight lo major markeus uich » 
Baga-Doro in Nigeria, and packed into sacks or 
cardboard cartons for road shipment. Within 
the iiiarkcl. diere are groups of artisans who 
specialize in particular activities, including sack 



or canon consiruction. fish packing, rope 
making and sack ' carion ning, and the loading 
of fish lorries. Each market destination in 
souihern Nigeria lias its own "signature* fish 
.tack or H-sh canon. 



SUN-DRTIND OF SMALL WHOLE FISH ON THE ISLANDS 
WHERE WOOD IS SCARCE ANO COSTLY 



Over Ml percent <if the fish caich in the l.ake 
<:had Basin each >rar is traded. \ small 
amount of fresh ftili Isomelintes on ke> b 
transported to N'D|anH-na and Maidugiiri. 
The larger proportion is puKCSsed and 
packaged, using iutisiutal methods, ready for 
shipment In road to urban markets in 
southern Nigeria. 

There arc four main pnicesxing methods. 

1 . Sim-drving of small whole fish, such as 
AUiln species, laid out on the ground 
sometimes on grass mats; bigger fish can 
also he dried in this wav, when esisceraled 
and laid flat. The product of this prcKcss 
b called vJangn. 

2. SnKiking of fish pieces (larger fi.sh cut into 
pieces, scaled ;ukI t-sivt-raliid) luing IikjI 
wood in a simple smoking kiln ( l-.'f m 





CLAfffAS CATFISH BEING SMOKED IN A KILN ON THE MAINLAND. WHERE WOOD IMAINLV FROM PHOfOPISl IS ABUNDANT 



> ■ RIOHT: THE nSH-SMOKINB KILN IS MADE OF MUG BRICKS. OVERLAID WITH A METAL 6ftATIN« TO NOLO THE FISH ANO TOr^tO WITH C0RRU«ATEO METAL SHEETING TO 
RETAIN THE SMOKE 




Mn ABAKAR S. WHAHOUM SHOWS LOCAL FISH SPtCIES Al 1HE SIAIE FISHERT OFFKE ON KINASSEHOM ISLAND 



( MAN AGEMENT) - 

OVERVIEW 

For each of the riparian countnes of the 
Lake Chad Basin - Cameroon, Chad, the 
Niger and Nigeria - the state is the legal 
owner or de jure guardian of all natural 
resources within its t>orders. The national 
governments and their administrations le g. 
national departments of fisheries! are 
responsible for the management of the 
resources and the implementation of a 
relevant national policy, often using a 
conventional legal framework of rules and 
laws In all cases, national fisheries policy 
emphasizes {explicitly or inherentlyl the 



economic contnbution of fisheries and the 
need for sustainable exploitation. However, 
in all the riparian countries, the 
implementation of fisheries management 
policies has often been weak, hindered by 
poor financial support and a failure to 
translate national policy declarations into 
locally adapted management systems 

IMPORTANCE OF TRADITIONAL 
MANAGENENT 

Interestingly, in common with other inland 
fisheries in West Africa, the reality on the 
ground is that a large number of both de 



jureand c^e /aero authorities le g, traditional 
authorities that exist in all the countries! 
usually participate and overlap to various 
degrees in the management of fishenes 
resources. This situation makes analysis or 
comparison of different fishenes both 
confusing and difficult. 

Recent research employed a simple typology 
to address this problem and to assess the 
situation on a regional basis ' ' Three 
categories of management system were 
identified. 
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> Traditional systems, operated by the 
administration of traditional authorities 
le g (iistrici heads, village heads, chief 
fishermen] to enforce regulations to 
control fishing actrvity. 

> Modern systems, operated by the 
administrations of central government, 
where fisheries regulations are enforced 
by officers of the state lusually officers of 
the national department of fisheries), 

> Mixed systems, involving the 
participation leither intentionally or 
inadvertently! of both traditional and 
modern government administrations 

For the Lake Chad Basin fisheries as a 
whole, it is clear that traditional 
management systems ITMSI are 
predominant As shown in Table 19, TM5 
alone IType 1). or TI^^S overlapping with 
modern authority [Type 11) are present in 
100 percent of Cameroonian villages. 83 
percent of Chadian villages and 89 percent 
of Nigenan villages The cases where 
modern authorities have totally overtaken 
TM5 IType 111) are very rare lless than 10 
percent of village fisheries!. 



It should also be noted that, while many 
floodplain areas m the Lake Chad Basin 
come under the de facto jurisdiction of IMS. 
other important fisheries, includmg the 
large rrver channels and the open waters of 
Lake Chad, are not managed at all They 
constitute areas of free and open access, 
and would be very costly to manage usmg 
either conventional de jure fisheries 
management methods or TfvlS. mainly 
because of their remoteness and vast size. 

MANAGEMENT OBJECTIVES AND 
METHODS OF TRADITIONAL 
SYSTEMS 

The objectives of the national de jure 
modern fishenes management systems m 
the Lake Chad Basin often include the 
conservation of fisheries resources. 
imprx)vement of the livelihoods of fishing 
communities and increased production 
through greater technical efficiency. In 
contrast. It IS often difficult to ascnbe 
specific objectives to Tt^S Many traditional 
rulers and fishery managers often indicate 
that fisheries jurisdiction and relationships 



are simply part of their people's tradition 
and culture. An alternative way of 
approaching the issue is to infer the 
objectives of management from the 
management methods used. 

The main method used throughout the Lake 
Chad Basin is the control of access to the 
fisheries on the basis of the declaration of 
property rights over local fisheries by nearby 
villages [in other words, a common property 
system with ownership vested in the village 
communities). Fishermen from outside the 
village are expected to respect these rights, 
to ask permission to enter the fishery and, 
usually, to pay a fee and also to respect local 
gear-usage regulations [although it is difficult 
to link this to fish resource conservation 
explicitly) Recent surveys have shown that 
local compliance with these rules is high , 
Therefore, the inferred objectives of the TMS 
in the Lake Chad Basin include the control 
or defence of local fisheries resources for 
particular communities, the generation of 
benefits le g. fish as food or as revenue! 
and, at a secondary level, the conservation 
of fish stocks. 



TABLE 19 CLASSIFICATION OF FISHERIES MANAGEMENT SYSTEMS IN THE LAKE CHAD BASIN 



MANAGEMENT 
SYSTEM 


Description 


Number of villages surveyed operating on each management system 

1 totatj 


Cameroon 


Chad 


Nigeria 


Type 1: 

traditional 


Operated by traditional authorities Ichief 
fishermen, village head, etc.) v^ho enforce 
regulations to control fishing activity 


U |70%l 


11 I38%l 


3 133%! 


Typ. U. 
mixed 


Participation leithvr inlvntionally or 

inadvertentlyl of both traditional and modern 
government administrations. 


6 I30%l 


13 


5 I5A%I 


Typ* III: 
modern 


Operated by central 90vernment 
administration!, with regulations enforced by 
officers of the slate. 


5 117%! 


1 M1%l 


Total 




20 1100%) 


29 1100%) 


9 1100%! 



Th« Nig^f IS ncil ir^hot^^il in ttttb t»a.» b«<aufr«. in th* period dunrq wtiiEh ttio daU M«r« C'>lc-:t«S It ??2 2QDUI. Scu^iit- C Bir* el ji . ^333 

eh»r« MU* w*i«r «rid ihtr* w*r* ftw litiwiM In tti* Nigar part ti lh« Laka Cftai Basin. Watar only tfvtad to return in 2000 
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MODERN TCCHhOLOC r^ AiOU.RE SPECIFIC /kDAPUTION TO lOCAL CONOlTIOMS TO BE 5\j:CCSS'Ul. 

<< LEFT: TRAOITIONM. FISHERV HANABEHENT SYSTEMS AJIE STILL PREDOMINANT IN THE UKE CHAD BASIN 



In the western part o( the Lake Chad Basin, 
within the Nguru-Gashua wetlands, the 
local fisheries management systems make 
extensive use of access and gear 
regulations lo control fishing activity and to 
maximize returns in terms of fish weight 
and value. The village of Kurkushe, located 
on the Katagum River, which flows into the 
Yobe River and then east to Lake Chad, has 
two types of fishenes: a nver fishery and 
floodplam pool fisheries ' Each fishery is 
managed m a particular traditional manner 
The fishery on the Katagum River allows 
free and open access during the peak Hood 
Once the floods recede, the river is divided 
up into a series of named sectors by the 
villagers. The key people involved in the 
management of the river are the Bulama 
(village head in Haoussal and his "water 
management council". The council 



comprises the Jarma. the Charaku. all of 
the Mai Anguwa Iward heads) and the 
Sarkm Samah lyouth leaderl The Jarma is 
responsible for collecting a proportion of 
the catch from fishermen using hooklines 
and calabashes: the Cftaraku supervises 
fishermen using nets The Mai Anguwa and 
the Sarkin Samari are involved in planning 
the fishing season and resolving conflict 
between fishermen. 

The main objective of the water 
management council appears to b« the 
maKimizalion of a return from the resource 
Although villagers ane not expected to pay 
for fishing, they must give part of their 
catch to tfie water management council, 
which, in turn, is responsible for 
redistributing the fish within the village or 
using the money from the sales of fish for 



village projects M{ outsiders (not 
inhabitants of Kurkushe). except for people 
from one of the neighbouring villages, must 
pay the council m order to gam access to 
the fishery. The nver sectors are fished one 
at a time A sector is fished until it is 
exhausted The villagers then move to 
another sector. The process continues for 
several vreeks until all the sectors are 
fished. As the sectors to be fished are 
determined at random, only the villagers 
know the current fishing sector, making it 
easy to detect outsiders. A lour-part 
sequence of gear is permitted in each 
sector during the receding flood Large 
chamber traps called sankiya come first. 
These are followed by hooklines in a type of 
fishing called zabi zuba lor "trial fishing"!. 
After this, clap-nets, or homa, are used; 
these account for most of the fishing effort 




TRAOITIONAL MANAGEMENT SYSTEMS ARE SUBJECT TO NEW PRESSURES THAT IMPACT ON LOCAL INSTrTUTIONS 



on (he river in each year. The final part of 
the fishing sequence is seine-netting. after 
which the sector is abandoned. 

In Kurfcushe village, the managenr>ent of the 
other fishery type - the floodplain pools - is 
undertaken in a different way. In this case 
all the pools are "owned" by particular 
individuals or families. The families of the 
Bulama and the Jarma own many of the 
pools. A common practice in these fisheries 
IS to build fish fences around them during 
the receding flood. This prevents the fish m 
the pools returning to the mam rn/er 
Channel. Pool owners, in consultation with 
the village head, decide when the fisheries 
should be opened for fishing each year. 
Once a fishery pool has been declared 
open, any member of the family (a family 
can be several households] can fish there 
freely. Non-members of the owning family 
must, however, pay before they can fish in 
such pools. The owning family must also 
pay a proportion of their profits to the 
village head as tax, the level of which is 
negotiated each year. 

CHANGES IN FISHERIES 
MANAOEHENT 

Although traditional management systems 
are important and widespread in the Lake 
Chad Basin, the fisheries are subject to 
various pressures and influences that are 
having an increasing impact on local 
institutional arrangements. Two examples 
can be given to illustrate this. 

1. In some locations, the agencies of the 
modern state have become increasingly 
involved in fisheries. In particular, the 
international joint-patrol security forces 
are known to be involved in regulating 
fishing activity and the fish trade in and 
around the open waters of Lake Chad - 
activities which may or may not be part of 
their mandate. 



2. In other locations, such as the western 
shore of Lake Chad near Baga-Ooro. 
traditional authorities that have never 
had any involvement in fisheries have 
suddenly become involved. In this case, 
the Lawant lor district head of the 
Kanuri traditional administration!, 
sometimes with the support of local 
security forces Ipolice and/or armyl, is 
charging licence fees for the 
construction of fish fences in the region. 
In other locations, the local government 



authority (LGA) is also involved in 
licensing m return for fees, It can be 
asserted that their motivation is linked 
with the rent-seeking opportunities that 
these licensing schemes provide ' ' . 
The institutional and management 
system arrangements in the Lake Chad 
Basin are therefore complex and can 
change rapidly under certain conditions, 
given the number of stakeholder groups 
and formal/informal authorities 
involved. 
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ECONOMICS^ 

LIVELIHOOD IMPACTS 
AND POVERTY: 
A PARADOX OF 
TRADITIONAL 
MANAGEMENT? 

OVERVIEW 

Fisheries make an Important contribution 
to the regional economy of the Lake Chad 
Basin labout 70 000 tonnes In 2000/01 1. 
They provide employment, income and food 
for over 10 million people {according to best 
estimates). As mentioned above, the annual 
trade in fish products Is currently worth 
over S2^ million. 

The fish trade supplies food to urban 
markets in all the riparian countries, 
especially Nigeria, and also generates 
secondary employment for fish sellers 
and transporters. 

All in all, the fisheries make an important 
contribution to underpinning the livelihoods 
of thousands of rural households in the 
Lake Chad Basin, where fishing and 
farming are the mainstay occupations. 

IMPACTS ON LIVELIHOOD AND 
POVERTY 

The economic importance of the fisheries of 
the Lake Chad Basin appears to be 
irrefutable when viewed from a general and 
regional perspective. However, recent 
research has revealed that the situation is 
not clear-cut when considered from a 
livelihood and socio-economic perspective 
'"" "' , The key issue Is that, although 
fisheries appear to generate a significant 
wealth, at least ^0 percent of the rural 
population are impoverished and the 
poorest households face chronic food 
shortages on a regular basis. 




FISHCmeS OCNfHATE SIONiriC*NT Wf*lTH. BUT THE POOREST HOUSEMOIDS 5' 
SHORTAGES. «150 CAUSED BT LIMITED ACCESS TO FISHINO RESOURCES 
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Throughout the Lake Chad Basin, socio- 
economic research (Table 201 has shown 
thai the rural population is highly 
difrerentiated and that the "poor", 
critically, do not have access to fishing and 
farming resources " "'. 

It can be asserted that the traditional 
nnanagement systems, which predominate 
at a local level m the absence of strong 
modern systems, ensure that the majority 
of the benefits of the fishenes are retained 
by a powerful elite minority, including local 
loaders, their extended families, and other 
prominent people and their associates. 



In other words, poverty associated with the 
fisheries of the Lake Chad Basm is more a 
function of the limited access to fishing 
opportunities and to the benefits that might 
be realized from fishenes activities, 
including fishing, fish processing and fish 
trading, than a function of the catch level. 



TABLE 2r PROnLE OF THE LIVEUHOOOS OF RURAL HOUSEHOLDS IN THE LAKE CHAD BASIN ACCORDING TO THEIR WTEALTH RANK 

IGl = Ihc better-oM\ G2 = ttie 'medium'. 03 = the poor I 



AREA 


Livelihood characterization 


y»iri lleodplain 


Gl Larger fishing gear and inputs le g expensive seine tsraun and beach seme), large nee plots and/or (armland; derive 
income from commercialization of catcti and farm-product surpluses; engage in trading Iretail and/or small trade of fish, 
farming and housing products): possess large livestock herds (perceived as a sign of wealth/prestigel. 

G2 Smaller fishing inputs Ino »(in*, •sMnlially gillneis. castnets. Malian traps, or 9urai; smalltr farms on more marginal 

land (lower produclivity/more exposed lo flooding), smaller livestock lierds (mainly goats): patty trading; 

commercializalion of catch and farm-product surpluses. 

G3 Very small farms, generally operating at a subsistence level of production, i.e. no commercialization; borrowing money or 
food from better-off; may sett part of their livestock (used as a form of saving and capital); rely mainly on fishing for both 
protein and income generation. 


Char! Delia 


Gl Larger fishing inputs, such as large (and expensne) seines, gillnets (10-12 bundles! and Matian traps; larger area of farm 
Land; commercialize large part of catch but also farm-product surpluses; large IraestDck herds (cows, goats, etc.); engage 
in trading. 

G2 Smaller fishing inputs Ino seine, four to six bundles of nets. Malian traps); smaller farm; petty trading; commercializes 
catch and farm-product surpluses. 

G3 Critically poor, little subsistence farming/fishing; hardly own fishing inputs (one to three net bundles) or farmland; 
engage mainly in woodcutting or seine-aperatmg. 


Western shore 


Gl Larger fishing inputs, such as nets (five to ten bundles), big boats and 25-&0 hp outboard engines lor fishing in lake open 
waters; large area of farmland 12-8 larger livestock herds (cows. rams, goats, etc.) for fattening and selling; 
possession of motor vehicles for transportation, buying and hoarding of grains, especially maize and b«ans; fishing ih« 
nnain source of income. 

G2 l^ewer fishing inputs and gear (two to five bundles of net), smaller boats with smaller outboard engines I10-2S hp]; 
smaller farm size 10.8-1.2 ha); livestock and petty trading; fishing the main source of income. 

03 Critically p«or; little subsistence farming/fishing; hardly own fishing inputs and/or land; engag* mainly in labour, e.g. 
larm-clearing/weeding. Iish descaling and dcgulling. fish packaging and loading 
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CCHALLENGES" 
FOR THE FUTURE 

Many major challenges confront the 
fisheries of the basin and (he riparian 
governments. A full analysis is given in a 
recent research report ' ' . Four of the most 
Important issues are as follows. 

1 Envlronnfentat change. After the severe 
Sahelian droughts of the 1970s and 
19805, there is some evidence that 
rtverine discharge is now increasing in 
the Lake Chad Basin, with a concomitant 
increase in the size of Lake Chad and the 
regional iloodptains. It also appears that 
fish landings are increasing slowly, 
Despite these climatic and environmental 
improvements, there Is serious concern 
that ongoing water management plans 
for the basin - ranging from the 
construction of small dams to the 
possibility of a massive "interbasin water 
transfer project" from the Congo-Zaire to 
the Lake Chad Basin - continue to fail to 
take full account of their impact (both 
positive and negative) on fishenes and 
other natural resource sectors. 

2 Exogenous factors. The fisheries and thr 
wider environment of the Lake Chad 
Basin are threatened by a host of other 
human-made factors, including 
increasing concentration of population, 
deforestation, poverty and demand for 
food, and the possibility of petroleum 
production land inevitable pollution) in 
the near future, 

3 Fisheries management. The fisheries 
are dominated by traditional 
management systems, which also 
represent a major paradox While these 
systems appear to function very 
effectively m regulating fishing activity, 
and appear to be part of the social fabric 
of the region, there is also no doubt that 
the wealth generated by the fisheries is 
retained by relatively lew people. In fact. 




PavtUU. UIMAND FOff FOOD AND ENVIRONMENTAI. OECRAOATlON ARE THE MAIN CHAUENCCS CONrRONTINO THE 
riSHEfllES OF TME LAKE CHAO BASIN 



despite the apparent economic 
significance of the fisheries in the Lake 
Chad Basin, at least AD percent of the 
rural population associated with the 
fisheries are impoverished and 
vulnerable to food Insecurity Questions 
then have to be asked about whether 

traditional management systems actually 

represent a significant barrier to the 
future social and economic development 
of the region Is there a viable alternative? 
A. Fisheries policy and coordination. 
Although the Lake Chad Basin 
Commission ILCBCI in N'Djamena has 



the overall responsibility for fisheries 
policy and coordination of development 
in the region, the work and performance 
of this organization has been hindered 
by a lack of funding, capacity and 
political support. Therefore, one 
Important starting-point for the future, 

and a major challenge in terms of 

addressing the major issues above 
ienvironmental change, exogenous 
factors and fisheries management), will 
be to strengthen the LC8C with a view to 
improving policy development and 
implementation. 



: LEFT: STRtNOTHENING THE ROLE OF THE LAKE CHAO BASIN COMMISSION WILL HELP IN PUNNINIi A SUSTAINABLE DEVELOPMENT OF THE BASIN ECOSrSTEMS 




Fishing with the Budiuna 

7 March 2002 
Fitinc Island, Chad 

On our way to ihc island of Kiniivtemtn. we stop 
off M (he iiUnd uf Fitine. about 36 kin fruni 
Bol. The inhabitants arc nMMth' fn)m (he 
R«h1uiiui tribe - fishertnen, tarmrr^ and 
heitlers. TItere are Kouri catUe heiv. although 
(he\' h»e interbred m(l) other cattle, but fishing 
remains the main K>un;e of li\elihood. In the 
small inlrl ascd as a pon. three rHhcrmrn are 
Ihk)' repairing iheir nctv A short distance imm, 
another group '» reMing in (he shade ol'a km 
raiMipv ol dum palm Iraw. We start a 
conversation about traditional fishing methods, 
still practised in the islanders. We notice the 
spears that some ol ihrm xrv holding. It Ls 
uncann)- tlies' are exacth like the one* we haw 
seen in the miwiim of N'Piiunena. The point is 
made of wrotight iron that has been fashioned 
into a sierics of small but dradiv IcKiking bonks. 
This pan is iawned into a long v«MKlen pole, 
and a length of rope ensures tha( (he sharp 
point can be iec<nered. Tliese das'v intHt fwlj 
air caught using neLs, iHioks and pots, but the 
harpoon is ahrays at the reach; juM in case. 
The Buduma call it hala. 

In former times, this Yoa one of the priiKipal 
melhtxis of catching Rsh on the lake. Fishermen 
Kent out m pain, mie of diem propelling die 
|]ap\Tus canoe - karln in Budiuiia - from die rear, 
while the other stood at the prow, his spear 
|XUMfl lor action. In the sballoH' vtaters ot the 
lake, it was ihm hard to spot a lat^e fish and to gel 
up close etHJUf^h to ipear it. At the riglil iiMjiiieiit, 
the harpoon wuuld be hurled and. sliding off the 
wooden handle, the metal point woidd embed 
itself in the bodx ol the fish. Held In die rope, die 
fi-sh vtxnild try in sain to escape. VShcn the pt ey 
v>;ts exhausted, it wa rcctnered In pulling it up 
.ilongside the canoe. Sotnedmes the ftsli was to«i 
h^ to be hauled into the boat, often the case Midi 
the biggm (^ilainesor iMa nihlina, it would 
dieti Ixr pidled (o (he slicire in die water. 



» RIGHT: KANCMtU HEKOCR WITH A FISHING SPEAK. AN EXAMPtE OF HOW THE INHABITANTS OF THE tAKE CHAD 
BASIN INTEGRATE THE USE OF DIFFERENT RESOURCES IFISH AND IIVESTOCKI FOR THEIR SURVIVAL 



BUOUMA FISHERMAN WITH HIS SPEAR 

6 December 2002 
Kla Audu polder. Chad 

The Buduma custom of fishing spears appears 
to hiisie spread also among the Kaneinbu: we 
encounter two brothers, .Adam and Momixlou, 
Kanemhu herders, who usually' follow their 
Itvesitxk Itom pasture to pasture holding 
harp<M>ns of Buduma tradition. 
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'*When two elephants 
fight, the grasses 
carry the wounds. " 

I Afriraii ptmrrb | 
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IN TRODUCTION > 

"When one recalled the large number ol 
antelopes which the traveller encounters on 
all sides in the regions of Bornu. even in the 
neighbourhood of inhabited places, the 
difference was astonishing." The German 
explorer Nachtigal, who spent several years 
travelling in the Lake Chad Basin, made 
this remark while passing through the 
Sudan in 1874 ' . Even at the beginning of 
the twenty-first century, the Lake Chad 
Basin remains an international stronghold 
for wildlife, particularly antelopes, such as 
the addax \Addax nasomaculatus) and 
dama gazelle [Nanger dama] in the Sahel 
and the korrigum [Damaliscus lunatus 
komgum\ and red -fronted gazelle \Gazella 
rufifrons\ in the savannahs , as welt as 
the black-crowned crane [Baleanca 
pavonina] and a variety of other waterbirds 
in the basin s wetlands The basin also 
harbours tourist attractions such as the 
elephant [Loxodonta atncana\. giraffe \ 6iraf(a 
camelopardatis\ and lion IPanfhera leo] 
The basin's wetlands - Lake Chad, Lake 



Fitn, floodplains and dispersed ephemeral 
depressions - are the pillars underlying the 
ecology of the Lake Chad Basin and explain 
much of the variety and abundance of its 
wildlife and its spatial and temporal 
distribution. 

Local communities in the Lake Chad Basin 
have always exploited wildlife, as evidenced 
by the abundance of hunting scenes in 
centuries-old rock paintings. With a 
generally low population pressure this 
exploitation has taken place on a more or 
less sustainable l«vel. However, there has 
also been excessive hunting, which has led 
to the extinction of species such as the 
western black rhino \Diceros bicomis 
longipes), which roamed most of the basin 
until the early twentieth century. Elephants 
were almost drtven to extinction at tl>e ettd 
of the nineteenth century because of the 
rising demand for ivory in Europe and the 
United States. However, they recovered 
remarkably well in the second part of the 
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BIRO POPULAtlONS AHE UHOM PRESSURE FROM THE INTENSIFICATION Of FISHERIES. CNA2INC AND MRICUITURE IN WETLANDS 



Iwentieth century, when protected areas 
were created and effectively managed, 
receiving an intlux of elephiants from otfier 
places. Witfr the increasing population 
pressure during ttie twentietfi century, 
exploitation of ttic wildlife outside protected 
areas fias steadily intensified Tfie instability 
experienced during the last few decades, 
especially in Cfiad and the Niger, triggered 
a collapse of wildlife populations both in 
and outside protected areas, threatening 
the survival of a dryland fauna that could be 
found nowhere else, international 
recognition for the area's outstanding 
wildlife has long been wanting but recently 
a scries of wildlife conservation activities 
has been initiated throughout the basin. 

In this chapter we present the mam wildlife 
assets of the Lake Chad Basin and discuss 
their importance for conservation as welt as 
for other wise-use purposes. This review of 
experiences from the basin may guide 
future directions in wildlife management, 




•,K I s SIS :. I ir AN -IILECAILV ' HUNTED MONITOR LIZARD: MANAGEMENT STARTS BY GIV1NC PEOPLE OFFICIAL USER RIGHTS 




WILO HERBIVORES MIORATE OVER lONO DISTANCES IM SEARCH OF GDDD-OUALITr WMSSIAN 



FTEN FOLLOW THE SAME MWRATION PATTERNS WITH THEIR LIVESTOCK 



Clarge mammals") 



SAHELIAN FAUNA 

Although grasslands in the sandy northern 
part of the Lake Chad Basin generally have 
a low biomass. they have a high nutntional 
value This explains why nomads make such 
an enormous cHort to migrate into these 
areas each rainy season with their herds of 
cattle, intensively exploiting the short and 
young grasslands for a few weeks only Lack 
of water and a rapidly diminishing stock of 
grass oblige the herders to move back to 
the south at the start of the dry season, 
when they migrate cither into the 



grasslands of the lakes and floodplams or 
further south into the Sahelo-Sudanian 
savannahs. This migration pattern is not 
unique to pastoralists but, until recently, 
was also followed by the scimitar oryx lOryx 
d3mmah\, addax, dama gazelle, dorcas 
gazelle, red-fronted gazelle and korngum. 
These species have suffered from the 
increasing grazing pressure on the 
northern grasslands and the fragmentation 
of the southern fringe of the Sahel by millet 
cultivation, which have blocked their 
migration routes into the wetlands and 
savannahs. Armed militia and rebels have 



further reduced the herds, which once 
numbered thousands of animals. Present 
populations, of scattered individuals only, 
arc confined to either the northern Sahel 
(the addax and the dama and dorcas 
gazcllcsl or to the savannahs and 
ftoodplains further south Ikorrigum and 
red-fronted gazelle). With the exception of 
the oryx, which has been driven into 
extinction, their populations in the Lake 
Chad Basin represent the world's last 
remaining individuals; all feature on the 
Red List of Threatened Animals compiled 
by the World Conservation Union HUCNl. 
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TABLE 21 SIMPLIFIED HYDROSERE OF LAKE CHAD WETLANDS 



WATER LEVELS 


Water depth 

tml 


Flood duration 
(monthsl 


Plant life 

Common name 


Plant lile 

Scientific name 


Characteristic 
animal life 


OPEN WATER 
without vegetation 


>3 








Hippopotamus, oltc j. 
ducks, storks 




3-5 


>6 


Water lily 


Nymphaea spp 


Jacana 


■ 


3 


<6 


Acacia lorett 


Acacis nitotica 

Mitragyna merwis 


Breeding colonies ol egrets, 
slorfcs 


i 

fLOQOING 

■ 
■ 


1-3 


4-5 


Bourgou 


Vossia cuspidafa 
Cchtnochloa stagnina 


Wll StMOn: 

Sitalunga herons, 
egrets, 
ducks 


a. 2-0. 7 


3-4 


Wild rice 
Hreb 


Oryta longisiaminata 
Echinochtoa pyramidalis 


Dry season: 

Kob. 
reed buck, 
waterbuck, pratincole. 
ru(f. 

black-crowned crane. 

ducks 


SHALLOW 


0 2-0 5 


2-3 


Vetiver 


Vetiveria nignlana 






1 


Wild sorghum 


Sorghum arundmaeetim 


Elephants 
W««v«r birds 




<0.2 


<1 


Kr*b 


Echinxhioa colofia 
Panieum lattum 


Variety ol birds, 
Including black-crowned crane 
and quelea 


DRY LAND 













Swnrc P 5<liallr. tOOl 



WETLAND FAUNA 

Wetlands provide high-quality forage wfien 
surrounding grasslands have dned out. 
The productivity of these inundated 
grasslands Is particularly high because of 
the availability of soil moisture throughout 
the year, combined with some of the 
richest soils on the African continent. 
Wetlands vary, from the vast Lake Chad to 
the relatively small lakes Fitrl and Iro, also 
called "mini-Chads", in central and 
southeastern Chad respectively. Lakes 
Fitn and Iro fill up quickly during the ramy 



season but are reduced to small tracts ol 
open water during the dry season. 
Because of their relatively small size, they 
provide little refuge for wildlife during 
droughts; this, tor example, led to the 
extinction of the hippopotamus in Lake 
Fitri In 1913 Floodplains along the Chan 
and its tributaries, the Logone and the 
Komadugu, resemble these smaller lakes 
in many ways hut are even more sensitive 
to human pressures. Neglected until 
recently by many researchers are the 
smaller floodplains and depressions, 
which are dispersed over virtually the 



entire basin and contain water only during 
the rainy season ' ' ' . 

Wetlands in the Lake Chad Basin have a 
characteristic sequence of plant species 
Ihydrosere) that is related to maximum 
water depth and duration of flooding 
{Table 211. 

Iwo species of otter \Lutra macuUcoltis. 
Aonyx capensisl as well as 
hippopotamuses [Hippopotamus 
amphibiu5\ are found in the surface waters 
of the Lake Chad Basin. However, although 



HIPP(W(IT*M„ses IS L/l'.tCHAD BASIN HAVE ADAPTED TO THE PRESENCE OF HUUANS 

« LEFT; THE HEAD Of THIS DEAD HIPPOPOTAMUS HAS BEEN CONFISCATED BY LOCAL AUTHORITIES TO PREVCNT ILLE6AL TRAAE OF IVOAT 



these species have adapted to the 
presence of humans, their numbers, 
especially of the hippotamus. have (alien 
sharply. The sitatunga I Trsgetaphos 
spekei], an antelope with elongated hoofs 
well adapted to muddy soil, can nowadays 
only be found in reed beds and papyrus 
swanr^ps. where human access is difficult. 
The kob {Kobus kob\ is the most abundant 



antelope species in the wetlands of the 
Lake Chad Basin. Although less adapted to 
wetlands tf\an the sitatunga, it is strongly 
dependent on the nutritious bourgou 
vegetation. During the dry season, an 
estimated 25 000 kob could be seen in the 
Waza-Logone floodplain. However, the 
construction of an upstream dam and the 
subsequent drying of the floodplain. 



exacerbated by the droughts of the 19705 
and 1980s, have left a mere 5 000 
individuals. Increased pressure on the lake 
habitat has reduced populations of other 
species, including the African elephant, 
which IS now mostly confined to the 
national parks situated m the 
Sahelo-Sudanian savannah. 




ELEPHANI fUOlM ON ACACIA SCYAL 



SAHELO-SUDANIAN SAVANNAH 
FAUNA 

In contrast to the Sahelian grasslands, 
there is a high grass biomass in the 
Saheto-Sudanian savannah further south, 
but this IS only of low quality. Leaves of 
trees and shrubs, such as the comnnon 
Acacia sieberiana. A. seyal and Balanites 
aegyptiaca Isee Chapter 51 have a 
considerably higher nutnent quality and are 
intensively browsed by giraffes and 
elephants. The clayey soils, where water 
forms ponds for a few weeks each year 
during the rainy season, support a 
vegetation charactenstic of the drier parts 
of the wetlands liable 21) Grass biomass is 
sufficiently high to allow for bushfires. 



which trigger the regnwih of nutntious 
grasses in humid places early m the dry 
season. Later in the dry season, regrowth 
occurs only in wetlands, 

The characteristic large mammal 
community of the savannah includes the 
giraffe, elephant, lion, African buffalo 
iSyncerus caffer] and a variety of 
antelopes, such as roan \ Hippotragus 
equtnus\. l<orrigum, red-fronted gazelle 
and kob. The density of this wildlife, which 
IS mostly confined to national parks such 
as Waza and Zakouma. exceeds those of 
surrounding countries. This is probably 
because of the basin's rich soils and its 
variety of habitats, which include wetlands 
(dry season! and upland and sandy areas 



(rainy season), thus allowing a short- 
range migration. 

Elephants in the Lake Chad Basin once 
occupied all habitats except the driest 
Sahelian grasslands, but are becoming 
increasingly confined to the 
Sahelo-Sudanian savannah. Although 
elephants consume large quantities of 
water and vegetation, competition with 
livestock IS generally non-existent. 
Nevertheless, local communities around all 
the protected areas in the Lake Chad Basin 
complain that elephants cause severe 
damage to agricultural land, and there are 
serious conflicts between the laws 
protecting the elephants and the people 
who live in the region. 
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OVER 500 SPECIES Of BIRDS HAVE BEEN RECORDED IN THE LAKE CHAD BASIN 



C BIRDS: ) 

THE LINK BETWEEN 
WETLANDS 

The number of bird species recorded from 
Chad, fairly representatrve for the basin, is 
532. including 354 residents and 155 
migrants, of whicHi 117 are Palaearctic in 
origin. With 379 bird species, Waza-Logone 
ICameroonI is probably the most varied 
area m the basin, if not the best studied 
ornithologically "* . The Sahelian grassland 
birdlife IS spectacular, with bustards 
\Anieotis arabs, Neotis denhami and N. 
nuba, Eupodotis senegalensis and Lophotes 
savileti still commonly present: only the 
ostrich \Struthio cametus] is nov*i limited to 
protected areas such as Waza and 



Zakouma. Waterbirds. discussed below, are 
among the most spectacular creatures in 
the Lake Chad Basin. The sight of hundreds 
of pelicans, marabous, storks and egrets 
gathered in a depression when the 
floodptain dries up. feasting on stranded 
fish. IS unforgettable 

From aerial surveys we know that, at least 
until the early 1960s, the Lake Chad Basin 
held internationally important populations of 
waterbirds ' ' However, it was not until the 
mid- to late 1990s that new aerial censuses 
were undertaken '• . These revealed high 



numbers of waterbirds at Lake Fitn (almost 
3O0 OOOl and on the lower Logone and Chari 
floodplains and Lake Chad leach more than 
100 0001 isee Table 22), To these figures can 
be added the almost 3O0 OOO waterbirds 
counted on ephemeral wetlands in the 
Niger during the same period , although 
two or ev«n three times this number can be 
expected ' . It has become increasingly 
evident that the Lake Chad Basm harbours 
a substantial proportion of the wortd 
population of the black-crowned crane 
[Bateanca pavonma pavonina). black heron 
\Egretta ardesiaca] and several species of 
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TABLE 2? PRINCIPAL WATERFOWL AREAS IN THE LAKE CHAD BASIN 



Scientific name 


Common name 


Status 


Area 


Country 


Numbtrs 




Lonj-taHed Irwdl connorar: 




-okf f itr 
l-JOjne I'.ccJCyUii til 


■;: ija 
Chad 


) 29i 
3013 

0 Afl7 
7 00 1 

1 725 


Casmeraduis tibia 


Gr»jt egr»t 


R 


Lake Fitri 


Chad 


3&26 




Black cyrd 


R? 


Wan-Logon* 
Logont floodplamt 


Cameroon 
Cl>ad 


1 1B9 
7 068 


Egretti gjrieUs 


LillLe egie\ 


f*,PM 


Hiidejlii-NgLru 


Nigeria 


6 177 


ButxAcut ibii 


Cant* atnt 


R 


Hadejia-Nguru 


Nigena 


S3 77S 


ArdeoU rattoiOts 


Squftcca heron 


PM 


Waza-Loqooe 
Lake Furi 
LiQDne llooi!p(a ns 


Cameroon 
Ch^d 
Chad 


3 000 
3 060 
U368 




VkUawr-billed Motk 


R 


Lake Chad 


Ni9*r 


2 152 


Leplopliloi crumenilnus 


Ma-aboj 


R 


Lake CKaa 


Niger 


3 021 


Plaxaleaaiba 


African spoonMl 


R 


Lake Chad 


Niger 


2i75 


Oenarocyyna bicoior 


Fulvous lr«« ducx 


R 


Like Fun 
Logooe rioodptd'Hs 


Chad 
Chad 


5 469 
1 bl8 


Dwtrvcygna vtduats 


WMt«-fK<d wtiitlting duck 


R 


Wa2»-Loqone 
Lower Chan 
Kalarruloui 
Uke Chad 
Lake Fitri 
Lower Ct>3ri 
Logon* floodplaiiu 
Hadejla-Nguru 


Cainenion 
Cameraon 
CaoiefMn 

Chad 

Chad 

Chad 

Chad 
N^ena 


*9a7 
U U8 

6 113 
76 066 
9S 238 

6 003 
26 665 
21 328 




Spur ' wviDQC d ^oosc 




Waia-Lcgon* 

1 abA Filri 

Madeiia-Nguru 


Cameroon 
{2 had 
Nigeria 


6 662 
2 195 
1 917 


S^rHuiJIiomif mctafiotos 


l/MAjt tttlt^tt iki^L 




LaheChad 
Lake FMri 
Logon* lloodplain 


Chad 
Chad 
Chad 


5 025 
1 295 




Pygmy gc43« 




Wbfa-Logone 


Camenxin 


102 


Aims accju 


Pintail 




Lower Chan 
Lake Fitri 


Cameroon 

Chad 


26 730 
36 865 


Anas qxternaeduta 


Garganey 




LoMvr Chan 
Lake Filri 


Cdmeroan 
Chad 
Kigerid 


173 1)80 
97 332 
34 106 


Anas clypeatt 


SlioMler 


PM 


Lake Chad 


Niger 


11 300 


Aytbya nynita 


Ferruginous duck 


PM 


Lake Frtn 


Chad 


3 BOO 




DamoiMUt cniM 


PM 


Logone lleodplAini 


Chad 


26 


Baleanca lavemna 


BlacK -crowned crane 




Waza-wOdor.o 
1 ana Chad 
Laki Filn 
Lower Cnan 


Cameioan 
Chad 
Chad 
Chad 


1 7D4 
261 
661 
22B 


Vantllus spmosus 


Spur-wingcd plover 


R 


Lake Chad 


Niger 


4 on 


Limoaa taneaa 


BlacK-ldiLcd qaCHit 


PM 


Lake Chad 
Lower Cliari 
Logor>e floodplains 
H»dc|i*-Nguru 


Cameroon 
Cameroon 
Chad 
Nigeria 


B 77U 
1 3 236 
1 500 
7 473 


PhtlemactHa fiugnai 


RuN 


PM 


Logone floodplains 
Lake Chad 


Chad 
Nigeria 


33 756 

200 052 




Skimmer 


R 


Upper Chan 


Clad 


226 


Lams cimctpMut 


6>«yli«ad*d guU 


1? 


Logone naedplaina 
Lako Chad 


Chad 
Niger 


868 
6 870 




Whiskered lern 


PM 


I ogone Kaodplain^ 


Chdd 


622 


GliochtMon nitotica 


OuU-Utlsd tern 


PM 


Lake Chad 


Niger 


626 


Ct^rvola pratineola 


Red-wnqed Icollanedl 
pralincole 


H?. PM 


Wd2a-Logone 
Lagane f.codplant 


Cameroon 
Chad 


1888 

9 692 



' area) supporting main lh«n 1 p«fC*nl at knvnn populations in 1999-20?! Scvt* aft*' Iht i^eich ol T Codnan & C H- Du^rj. 2QQ3 

" R • Restfani; PM : Palaeertik rrnfraM 
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THE FISH-EAIIN6 ITELLOW-BILLEQ SIORK IS A COMMON Rt&lOtNT IN CHAO. AND )i SOMETIMeS CONSIOERED A PEST Sir FiShEAMEN 



duck (e.g. Dendrocygna viduata, 
Ptectropterus gambensis and Sarkidiomis 
melanotos\ (Table 221. The Lake Chad Basin 
IS also an important wintenng ground for 
several western European bird species, 
such as the white stork [Ciconia ciconia] 
and little egret [Egrelta garzetta). 

The numbers given in Table 22 are based 
on single counts from the early dry season 
and do not reflect the dynamics of birds 
moving between the various wetlartds in 
the Lake Chad Basin, [The fluctuating Lake 
Chad reaches its maximum water level late 



in the dry season, when all surrounding 
areas, including the ftoodplains, are drying 
up.) Neither do these dry-season counts 
show the importance of the ephemeral 
wetlands that contain water earlier in the 
dry season "'. 

By speculating on this link, we can deduce 
the following sequence, based on walerbird 
observations throughout the basin during 
most periods of the year During the rainy 
season from June to September, hundreds 
of small, mostly ephemeral wetlands, 
dispersed over the Lake Chad Basin, 



harbour large numbers of Afro-tropical 
waterbirds (ducks, waders), many of which 
breed at this time of the year A few weeks 
later, after the end of the rainy season, a 
proportion of these birds moves into the 
ftoodplains along the Chan, Logone and 
Komadugu-Yobe rivers, which dry up only 
in the early to mid-dry season 
IDecember-Februaryl. European migratory 
birds, such as the white stork, egrets, 
ducks, waders such as the ruff 
[PMomachus pugnax], and others /oin the 
Afro-tropical birds. Later in the dry season, 
birds are expected to move into the Lake 



[ 238 ] WILDLIFE 



Chad area, which has by then reached its 
maximum level, before migrating back to 
Eurasia, whereas Afro-lropical waterblrds 
will rest there until the onset of the rains. 
Species such as the garganey [Anas 
querqucduta] and black-winged stilt 
[Himantopus htmantopus] seem to prefer 
ephemeral wetlands, whereas the white- 
faced whistling duck IDendrocygna viduatal 
has a preference for the larger lakes, 
including Lake Chad, and rrverine habitats. 




Bird populations are under pressure from 
the intensifying use of the wetlands in the 
Lake Chad Basin. As mentioned above, the 
construction of an upstream dam in the 
Logone floodplain has resulted in a loss of 
more than half the population of the 
threatened West African subspecies of 
black-crowned crane, as well as a 
reduction in the wintering grounds for 
intercontinental migrants. On a wider scale, 
the intensification of fisheries, grazing and 
agnculture is putting further pressure on 
the basin's wetlands. A relatively new 
phenomenon is the capture of birds for 
commercial purposes or consumption, 
which especially threatens vulnerable 
breeding colonies. 



RUFF. THE MOST ASUNOANT WADEfl IN THE LAKC CHAD 8ASIN 




SOUACCO HERON 




SPUR WINBED PLOVER 



LITTLE EGRET 



Lake Chad Basin: 

an international meeting 

point for wildlife 

The l^kr ( -had Batin occupio a >p<-( uil 
bio^coi^raphic ponlion in ihc od)crwi«- 
mcHiutuncHJs Sahcliuii rc^un from Smc^al lu 
the Sudan. Ai times in hiMorv. the rxpanding 
and tlirinking lakr Ka^ multrd in the 
isnUiion f>i Sahrlian animal p<>pulatinn». 
vthich <-V|ilain« wh\ the disirihuliiMi of «>mi- 
Milwpriin \s liniiied (ii the tuuii, loi fv,uiipk-, 



the kiirriKum (Iktmalisfut lunatm korrigum cf. li. 
I liang) and bLuk-i tinned cnne \liaJfimiii 
paivmna fMnvmnatt. A fi. rmliar). In some 
^enes. the Iwlaliim has led to the r\i>liitii>ii •>! 
dislinrl Mihsperies, mk Ii a> the Kiiiuiii red- 
friHiletl KH/elle \(iauila rufifrons kanuri) 

Un the other hand, manv nii^torv birds tnii'cl 
long distiinces to reach the Basin. Saietliic- 
irarked while fXarXs H'Monia finmia) hnm 
(iermans. Poland and Ivael, followed on their 
ntigralion ihrmiKh the Nile \'all<'>. uihwi|uenil\ 



ttimcd wen deep into (}iad, pnniblv following 
){ia\shoppers ' " " '■' . In ihe lake Chad Basin, 
these exitern Eurupesui vihilc slork» iiteet iheir 
HfsKin Eiiii>peiin tminlrtpiuts, stMmrriK ilial the 
prnious disiini'tion iK-lvreen popidalimis aitnc 
iMTcatise eiiilier reiieaixrhers had neglected lo 
tunsidei the lake Chad Basin. Ii Is probable that 
other inigrat<irv birds comnMm in the basin, such 
as the great while pelican {t'tUfanus mixntaiui) 
and purple heron {Ardnx puipuna). mar ako 
have a more mixed origin, further highlighting 
■he Imporuinre of the liasin lor Kumpean birrls. 




WHITE PELICAN 




SINCE »00. VIRTUALLY THE WHOLE OF LAKE CHAD HAS BEEN PROCUiMEO A TRANSGOUNOARr RAMSAD SITE OF INTERNATIONAL IMPORTANCE 



CPROTECTED AREASJ)— 

Formal protection in the Lake Chad Basin 
started in 1936 with the creation of the 
Zina-Waza Hunting Reserve (Cameroonl. 
which was designated a national park in 
1968. From the 19605 onwards, there has 
been a steady movement to create protected 
areas in the Central African Republic. Chad 
and Nigeria, based mostly on the presence 
of spectacular wildlife, such as elephants, 
giraffes and large antelopes ITable 23). 
Since 2000. virtually the whole of Lake Chad 
has been proclaimed a transboundary 
Ramsar site of international importance, 
following a declaration by the Lake Chad 



Basin Commission (LCBCI. The area thus 
formally protected has reached a size of 
over 6 million ha. equivalent to about 6 
percent of the area of the conventional basin 
(Table 231. Apart from the f?amsar site on 
its Lake Chad shores, no formally protected 
areas are found in the Niger region of the 
Lake Chad Basin. 

Protected areas listed in Table 23 exclude 
forest and faunal reserves that have never 
had any management structure and that 
are true "paper reserves" Nevertheless, 
only 13 percent of the institutionalized 



protected areas, mostly national parks, 
have a moderate or high degree of 
management effectiveness, implying that 
less than 1 percent of the Lake Chad Basin 
IS under true protection. With the exception 
of the Lake Chad Basin National Park 
INigerial, these protected areas have 
benefited from external assistance via 
bilateral, multilateral or international 
cooperation (Table 23) It should be 
understood that the column entitled 
"Management effectiveness" in Table 23 
may hide management constraints such as 
the present low number of park guards in 



^ TlicCaftvtnton on We<land4v )>Qn(d >n R^inMr. KUmc Repudltr ol Iran, tn 1971. is an inl«figa>vmrr#ntal trpaty IKai prov^K tha Iramework tor national action and intcmahonal cooperation 
Ht tht COntorvation and u&* ol wolUndft and th«tr rKajrc4« The Ramur Convcnuon has tdentitied a (i&l ol ml^nds intcnatonal importance 

[ 



the Waza National Park lonly eight of the 40 
needed) which, until recently, was 
compensated for by ample equipment 
availability and especially by the Improved 
relations with local communities. 

With the designation o( Ramsar sites on the 
Lake Chad shore, there has been a start to 
much-needed transboundary cooperation. 
For wildlife, boundaries do not exist and 
elephants, giraffes and korrigums 
frequently migrate between the Waza 
National Park in Cameroon and the 
Chlngurml-Duguma section of the Lake 
Chad Basin National Park in Nigeria. 
Zakouma s elephant population is also 
knovt/n to cross the Chadlan boundary into 
the Central African Republic during the 
rainy season. For too long, poachers have 
exploited the limited control of national 
states along their frontiers, making cross- 
boundary poaching the mam threat for Waza 
National Park, as the mortalities among its 
park personnel sadly testify. Recently, a 
collaboration programme has begun 
between the Waza and Lake Chad Basin 
National Parks concerning anti-poaching 
patrols and the creation of awareness 
among villagers living on the international 
bourvdary In the long term this should lead 
to mixed patrolbng and regular exchanges 
In their management programmes. 





THE SPfCTUMLAR FRESENCE OF OIRAFFES IS HAIMLV CONFINEQ TO PROtECIEO AREAS 
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TABLE 23 MAIN PROTECTED AREAS IN THE LAKE CHAD BASIN 



COONIFfY 


Protected 
area 


Protection 
category 


Climatic 
zone 


Size 

11 OOO hal 


Management 
effectiveness 


External 
assistance 


Participation 

by local 
communities"* 


z 


Waza 


National park, 
biosptiere reserve. 
Ramsar site 


Sahelo-Sudanian 


170 


Moderate 


Netherlands 


Consultation, 
sometimes 
functional 


CAMEfW 


Kalamaloue 


National park 


Sahelian 


5 


Low 


No 


Passive 




Mozogo-Gokoro 


National park 


Sudanian 


2 


Moderate 


No 


Passive 


1 REPUBLIC 


Manova-Gounda- 
St Fbrii 


National par^. 

World 
Heritage Site 


Sudanian 


1 740 


Moderate-tow 


European 

Union lEUl 


Information-giving, 
locally functional 


TRAL AFR1CA^ 


BammQui-Bangoran 


National park. 
hiA^fiKorA rii%Arv0 


Sudanian 


1 070 


Low 


Some EU 

c n 1 1 nt riBc 
^ U u 1 1 ^ ■ tiTa 


Passive 


Ui 

u 


Andre Felix 


National park 


Sudanian 


1 /y 


None 


No 


None 




Zakouma 


National park 


Sahaelo-Sudanian 


300 


High 


EU 


Informatioft-giving 






UiftliAnjil nj>f~b 




1 1A 


tut ftHorjita 




InlApmftltAn— fiMjmn 

iniQiiniiiiaii ywin^ 


< 

I 


Fitn 


Bioijphere reserve, 
Ram&ar site 


Sahtlian 


195 


No formal, yet 
traditionally high 


Global Environrnental 
Fund IGEFI 
planned 






Wadi Achim - 
W»di Rime"" 


Faunal reserve 


Sahara-Saheltan 


7 7?S 


None 


No 


None 




Lake Chad 


Ramsar site 


Saltelian 


1 650 


None 


GEF planned 


- 


1 THE NIGER | 


Lake Chad 


Ram&ar »ite 


Salielian 


340 


None 


GEF planned 


- 




Lake Cl%ad Ba&in 


National park 
Ifour distinct sectors! 


Sahelo-Sudanian 


228 


Moderate? 


No 


Passive? 




Hadejia-Nguru 


Reserve - partly 
national park. 
Ramsar site 


Sahelo-Sudanian 


300 


Modorale-low 


lUCN. 
BirdLife. GEF 


In format lon-giving 



- • C«Air«l Atnc^fi R««ublic bM«d m Blom. #1 »l. 7001 * ~: Chad: bUMl on Scholt* ft ReM/ison. 2001 " jwt. ota.; C*maroon: lM»f« «a F«4»o «f Jf . 2001 " " »ntf Scholt*. 9»r% ob« i tfw 
Ni9*f b«**d on iMWF ■ Liainq Niv«ft W»b Wis *nd Brfrmnr. #1 2001 * ; Ntgsna: baud on EzNlw. 2001 ' * and SaUft. 2003 * ' 

• • • Followpfl Prelty ei »\ . 1W5 * 

■ ' • • Wwti Achim - W«di Ifam* tauAUd ju«l nonh or tfio convoniiorul bisin. indtcacod for mfttr tmportanco tar SahMlon fauna 
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auELEA IS CONSIDERED tO Bt A PtliT 01- CULIlVAKD CEREALS 



( WILDLIFD 

CONSERVATION AND 
WISE USE 

Wortdwide there is increasing recognition 
that the only way to ensure the survival of 
wildlife IS by giving it a nnonetary value, thus 
providing incentives for its conservation and 
wise use The variety of enpenences in the 
Lake Chad Bastn should inspire future 
initiatives for opiimirmg the use of its 
wildlife hoth in and outside protected areas 
Some examples of this are shown in the 
following pages. 



THE RED-BILLED OUELEAi 
A PEST OR A RESOURCE? 

The red-billed quelea iOuelea quelea] is 
traditionally considered a pest of cereals, 
particularly of millet and irrigated rice " 
In the past, various attempts have been 
undertaken around the Lake Chad Basin to 
eradicate the species ' or to study its 
migratory behaviour in order to develop 
successful strategies for control or damage 
prevention ' • . Such strategies include a 
simple adaptation of the crop calendar of 
irngated nee so that the vulnerable crop 
stages occur during the absence of the 
quelea This is possible because queteas 
have a well-defined migration pattern and. 
in some periods of the year, they are almost 
absent ' '■■ Various methods have been 
employed to control quelcas. The most 



ngonous. which are still in use, involve the 
application of avicides. such as fenthion or 
cyanophos ' . These avicides belong to the 
organophosphate family of chemicals and 
are characterized by a high acute toxicity. 
They are not only toxic to the quelea, but 
may also pose risks to any humans, 
livestock and non-target species entering 
treated areas Perhaps less obviously, 
another group is exposed to the residues: 
consumers of queleas. 

Populations of the countries of the Lake 
Chad Basin consume queleas in large 
quantities. In the recent past, when 
cf>emical treatments were used more 
commonly than they are nowadays, it was 
not unusual to see villagers entering a 
roost after it had been treated in order to 
collect dead or dying binds. These were 
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OUELE* n Also * RESOURCE BECAUSE IT IS TRAOmONAlLY EATEN IT LOCAL PEOPLE 



deguttcd and dried on the roofs of their 
houses for later consumption. It was mainly 
children who collected the birds Ounng 
aenal treatments of large roosts in the 
Niger, crop protection agents had to sp«nd 
the night near the roost in order to prevent 
children from entering. 

Queteas are also captured in large numljers 
by indigenous methods for marketing in 
western Chad and northern Cameroon. 
These birds are free from chemical 
residues and are a highly prized, protein- 
rich addition to if>c daily menu. The history 
of quelea- trapping in the Lake Chad Basin 
probably goes back many decades, but it 
certainly received a ma|or boost when 
Hadjerai from the Guera in central Chad 
settled in western Chad dunng the major 
drought penod that hit the Sahel in the late 



1960s to early 1970s. Hadjerai piegeurs. as 
they are called locally, use triangular nets 
on moonless nights to trap birds in their 
noosts Such a net vras once shov/n to 
elderly Mousgoum and Kotoko fishermen 
along the Logone in t^aga. northern 
Cameroon, and they immediately 
recognized it as a net thai they had used in 
the past for fishing, some of them produced 
their nets, which they had kept for 20 years 
in their houses. These nets became 
obsolete after the dams along the Logone 
were constructed in the 1970s, cutting off 
600 000 ha of the Waza-Logone (loodptain 
from annual flooding Their nets no longer 
had any use until the Hadjerai gave them a 
second life: to "lish" for the quelea. 

Fishermen in northern Cameroon have 
adapted another fishing method to trap 



quelcas. that of the epervier. or castnet. 
They discovered that queleas roosting in 
Typha marshes could be trapped at night 
by throwing a castnet over the roosting 
birds. Although using this net did not trap 
as many birds as the triangular net. the 
method was good enough to produce 
some benefits (Meanwhile, these 
methods have spread to other areas of 
northern Cameroon ' ■" . 

"Fishing" for queleas deserves attention 
from crop protection departments, which 
traditionally regard the bird as a pest rather 
than as a resource. Bringing together the 
farmers, trappers and crop protection 
agents may be the start of a fruitful 
cooperation leading to sustainable use of a 
bird hitherto considered as Africa's 
feathered locust ' - 



I 



"Fishing" for the qiielea: 
Hadjerai piegeurs show 
that pest species are 
valuable resources 



(riling oui wiih thr H.i<ljrrai M nighi is 
ccruinly a special cxpeririire. Chd eniircl> 
III Ulvck. iIh'\ H'iiii iinlil thr iiKion liai 
di!iapp<-arc(l and. vrhrn the iiwncr ul the 
net cUriIm cm thr shouldrn of ntti of his 
compiiniiMM. to foM \\w nrl hiirk»ard« 
aioiind * lire whrrr (lurlm^ hinr Kaihrird, 
he look) mure like a lui{{f bat than a 
human bcin|{. The qudcas. startled, fall 
inio ihr net and an* rapidiv rolln trd in 
<-inpl\ iiilllel huf,^, tihrir lhe\ vmpiv 
Mifiiicalr. l.'sually. the throats of ihr fani 20 
or 30 birds are cut, to comply mlh rcl^ious 
nhligaiions, Thc\' are reprrsrntativrs lor the 
oihti It) <)0n birds iliai a tram eauh traps 
in a couple of houts. 



Al tipit lislii. thr buds arr brum p'uf krd. 
riNulrd and drird. Ihrn ihrv ;ur packrtl in li.i>;'> 
and, on donknn and trucks, are taken to (he 
nurkrh of S"Pjainrna or Marima. wherr 
are Mild b\ Hadjrrai wonirn. In l'.WH and I 1 
sil<-s itt ((nrlcis In N'Djamrna wcir cMimaic*! u 
\w worth up to $8 million (T.\F • Thb was 
(if an rMimaled 10 million birds Mild anniulb - 
a \m conMrrt'atn'e estimate, since ptfgmn in 
thr iltakouma am showed that 7iH) (NN) queleas 
crmid br trapped in a single night! Such 
irsenuesair inipinlanl when compelled to 
capil^liyed crop Uvavs: biwd on llior 
cnnser\'ati\e estimates, they could compensate 
lor prrcrni of milirt crop Umcs '■' . An 
rconomic anahus liiilhrr drnionslraird thai 
the market was not m saturated and tliat 
rralistic potentials for the use of 'quelea flour" 
lor fish and poultry trrd r\is!cd '". 

• I rillll CFAF liir njiuMlml »• I.Sa rui<» 
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SUPPORT AND TRAININC SHOULD BE PHOViaEO FOR -UNTEnS 50 THAI THEV CAN DEVELOP MILE MONITOR RANCHING AS A SOURCE 0- iNCOMt 



RANCHING OF THE NILE MONITOR 

The Nile monitor I l/aranus nitoticusl 
deserves particular alteration because it 
already generates benefits for local people 
and tfiese could be increased by 
appropriate interventions. This lizard gro^vs 
up to 1 .5 m in length, lives in burrov^^s and. 
like all monitors, is a daytime predator, 
feeding on insects, molluscs, fish, birds, 
eggs, snakes and small mammals. The 
semi-aquatic monitor can undergo 
aestivation for several months during the 
cooler drier season High densities of the 
Nile monitor have been recorded around 



Lake Chad ' ' . wl>ere it finds an ideal 
habitat in the prolific aquatic vegetation, 
mostly between the islands, where fishing is 
limited and the few inhabitants tend to be 
mainly subsistence farmers and pastoralisls 

The Nile monitor is hunted for its meat and 
skin, a practice based on an age-old and 
thorough understanding of the lizard s 
movements and habitat. In a single day, a 
team of hunters, often using baited hooks, 
may catch up to 30 or AO Nile monitors. The 
captured animals are kept alive until the 
follovinng day. Mrhen they are killed, often as 
part of a ceremonial sacrifice, skinned and 



the meat is smoked. Orvce the Nile monitor 
season is over, the hunters return to their 
farming, fishing or pastoral activities. 

Nile monitors are eaten or sold in local 
markets; their meat is considered a 
delicacy by the local people, who also use 
their organs and tissues for medicinal 
purposes. Traditional methods of salt- 
drying and smoking the meat are known 
but no information is available on the 
consumption and potential market of dried 
meat. The skin, which is very durable and 
extremely beautiful, is highly prized on the 
international market. If managed 
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NILE MONITOR MEAT ISCONSIOCREOAOEUCACr OfJ L'C;i^ "/.kkLIL- J.NU lib Uf<J£N:>Aft[ USED FOR MEDICINAL PURPOjCS 




THE SKIN OF THE NILE MONirOR IS OURABLE ANO MIOHLV 
PRIZED ON THE INTERNATIONAL MARKET 



sustainably. this reptile could be a useful 
source of extra food and income for 
communities living in tlie Lake Cfud Basin. 

Despite research on the monitor's 
reproductive biology ' , little is known 
about flow to increase monitor production. 
One option migtit be tlie ranching of Nile 
monitors, which would provide new working 
opportunities for local hunters without 
affecting wild populations. However, more 
needs to be understood about trading 
practices in Nile monitor meat and skins. 
The villages that sell the skins are 
registered, but the traders deal directly with 
the hunters, fixing the prices and 
establishing the rules of the market. The 
hunters sell Nile monitor skins for 400 
CFAF*. while the intermediaries sell them 
on for an average of 600 CI^AF. Records 
show that, between 1980 and 1985. trade in 
skins averaged over 400 000 per year, 
Between 1985 and 1991. Cameroon 
exported 806 522 skins, and Chad 200 082 
skins. Since 1993. Ihc Convention on 
International Trade in Endangered Species 
of Wild Fauna and Flora (CITES! has limited 
the annual export quotas to 80 000 for 
Cameroon and 75 000 for Chad. Ostensibly, 
these quotas have been respected, but 
information is lacking on the illicit 



international trade, local craft uses of the 
skins, and especially meal consumption 
and other uses of organs and body parts, 
which have been estimated to be three to 
four times as high " . 

Proper regulations should be put in place 
before any action can be undertaken. 



Support will be needed to help hunters in 
the development ol Nile monitor ranching 
in order to maximize profits while 
maintaining an ecological balance 
Awareness campaigns should be devised 
and launched to ensure that local people 
use hunting techniques that guarantee the 
long-term preservation of the species. 



* 1 000 CFtf ai« cqimilcnl (0 1 ,S2 euros. 
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On the trail of Lake Chad's 
last hunters 

17 October 2001 

Port of Kaniram, Nigeria 

Hrrr nc iMuiiiinU't (i>r llu- firsl time a 
'prufeinioiMr hunier. Hb n^ime b Awal^ 
Mohawan. We try to strike up a c(jTi\imation, 
but wc read mmru» in hU ncs. He has an 
iindei^ndable irhimnre, as a K'^ai many 
trstriciiuns have been inipuoed on hunting, in 
an efTurt to curb the anarchy and the rxce%s« 
lhai have folkmed the recent Fighting. .\nd it is 
traditional hiinierii hkc thb man who pav the 
heavier price. Avtale M<ihavran and hh like are 
a dxing breed: once vetierated and considered 
heroes, who protected the xillages from v»ild 
beasts, today they ha\T been reduced to the 
role of poachers and pursued b\' the law. We 
make an appointment fur the lolluvting day. 
But we will wait in stin. 





THE NILE MONiroR IS HUNTED BT PROFESSIONAL HUNTERS AND ALSO OCCASIONALLT BY FISHERMEN ANO I^ARMCRS 
AS A SOURCE OF ErTRA FOOD AND INCOME 



awal£ mohawan professional uUNTCR 



17 March 2002 
Hadide, Chad 

Ahcr Dct'cral altcmpu, we manage to make 
contact viiih another "professional' hunter. 
Mohained lua, who teems happy to talk to iis. 
He has a permit from the Direction de U 
pn>teclion de la fatme el des parrs naliommx 
to hunt varans (monitor liiards). These large 
li?ards are found throughout (Ihad and are 
hunted - or should we tay fished - by \irtually 
all lake dwellers. For wme of them it is also an 
important M>urce of inc<ime in the ofl'-feaiion. 
But for professionals like Mohamed \sxt. die 
best season for diis activity is between March 
and June. We follow him a* he makes his d;iily 
i^junds, checking his Hshing lines placed along 
the lakeshore, hiitden In the reedv He uses site 
Ave h(x>ks. with iiieal-hased bait (although the 
precise recipe will remain a secret). 

We start the miinds in the boat: nothing. Hsh 
have nibbled at the bait but ni»l a trace of 
varans. As we approach the third line, we see 
movrment in the water: something big is 
snapping at the hail. We silently observe the 



hunter as he expertly hauls aboard a Tine 
example of \<iT;in. about 1.2 in in length, 
Throughout the operation, Issa keeps a ckise 
eve on the lizard's tail. (or. although provided 
with very sharp teeth. Jaw^ with a deadly grip 
and exceptionally long claws, varans use their 
lailn as «word.s. tii deliver rapid and violent 
ihrustv The hunter is especially careful not to 
damage the skin, for it is this which will earn 
him the greatest proPtl when he sells it at the 
N'Djamena market. The meat will be sold, 
prelerahly fresh, hut if there is a great 
qiuiniity, it will also be preserved - dried or 
smoked - lo he exported to \ii;n i.i. I hi 
v^r^n is used in traditional iiiolnJneastlril, 
while the Peul tribe uses it as a icrl-srl to ward 
ofl poisonous snakes. 



1 



The law has set a limit oi H() (KKI ■m ihr annual 
catch nf monitor lizards, .ind sudi is the 
number of skins that arc said to I* exports I 
from Chad to France i i''h vrar. VII ol^thi m 
pass through the ' " u^. invmNl tn 
Mustapha Ktiime. the only trader in varan skins 
operating In N'Djamena. 
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» ItWNT: HUNTINO TECHNIOVES MUST OUARANTEE THE LONO-TERH PRESERVATION OF THE SPECICS 
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From enemies to 
discussion partners in 
conservation 

\V,i/a Naliiiiidi i'aik i> imc i>l llit- iiijiu 
[Mxitpclfd arr.w where lonlacb bctvfccn 
local commiinitin and park auiliorili« have 
lor a Inng timr been under ronvirtrrahk- 
«irain. Many local communiiin Mill h<-ar ihe 
rnKiiinnal want <>i lieiti^ f\ifu-d fmni iheir 
\illa|;es and <if l>elng banned fium 
exploiting the traditional rc«»iircr« that nrm' 
lie in a 'prweclcd area*. Morcowr, ihe\ are 
IriLitraied by their Inut' reivnitn from tmiriMn. 
as young nieti fi<im the cities have taken up 
the jobs at the tourist camps. On the other 
hand, park aiilhnriliet complain about the 
complicity between local communities and 
poachers, as well as the stubbornness iif 
lilkagerri atvd herders \tha cimtinue to exploit 
gra/ing and fishing inside the rutional park. 

During field conii<il.v K-nsions legularK rise. 
For example, park giuiids vtho are Irving to 
stop the herding of lisrstixk inside the park 
niav l>e conlhmted uith the sudden 
disappearance of the herdsmen on their 
arrival. Frusintcd. (he guard* try to chase 
the tattle, or to take one or tun with them in 
order to make the omicr rcxeal himself. Vcl 
cattle arc nr>t easv to catch and so, aiier 
some bad experieiKe». iasiniciions are 
tvsued to shoot one of the cfmv, pnnviking 
strong reacti<inv .Anoihcr rxampk- is thai M 
the fLshcrmen, who genrralK enter the 
pixitected area during flooding, when the 
riads are inacce»ible and »»1icn they can 
exploit the rich lulling widiiHH being 
bothered by the part authorities.. However, 
vihen ihe«' fishermen have dried the fish 
and iiansporied it to local markets, they are 
chased by (lie park guards. w>h> (xniriscate all 
dre fish, csen if yirne of it raine from outside 
the national park. Esen m<ire complicated is 
the situati<in regarding villages situated right 
on die park boundaries, mherc every activity 
in (heir nirruundii^ is lormally 'illegal*. I 



This was (he MluatMHi in 1993. when (he 
U'a/a-|j>gime pro)ect starter! wxirking with local 
communities in enhance their imoltvmenl in 
ilir inaniigement ol'Waza National Park. 
l*articipatorv dtsciusicm se«ions in each tillage 
and p^Lsioralisi's camp were held in order to 
understand further what was going on and, 
jbi Av all, to gain the confidence of local 
communities. Intensive ciMjperatiori with the 
park auth<iritic( was ako needed, because they 
were afraid of tosing cnn(n>l of the situation. 
With (he agreement of all parties, a 
management plan was drawn up in 19%. '97, 
and clear rules were «ub«equenily furinulated 
regarding activities in die park: these included 
actnities altoHed under guklance (grassciitiin^. 
giini .\rabH- collection), activities allowed under 
conditions laid down in a contract (fishing), 
and activities that were stricdv forbidden 
(hunting) ' " . Enxlevelopment activities were 
initialed li> equip villages with basic s;initatH>n. 
.\ ciMnmittee of representatives of local 
conimiiiiities was cieated, and the park 
authorities were obliged (o consult the 
membent on all mattcn rela(ed to (he national 
pari, as wrll as giving them a slake in M>mc ui 
the revenues Irum the (oiuist camps. 

Six veai^ after the appnn-;il of the management 
plan bs the .Minister of the Environment, 
poaching and illegal exploitation still exict in 
Waia National Park. However, the armosphere 
hetwe<-n piu k authorities and l<Kal 
communities has imprinvd dramatkally, as all 
now realize (ha( they mosity share a common 
interest. In 1999, for example, the low number 
of park guards motivated the local communities 
Ui appfiuch the Minister ol du- En«ironnieiil. 
because (hey wicre worried about the low level 
of surveillance. In the meantime, lh«-v selected 
village guards to assist the park authorities, a 
situation unimaginable ten vears ago. 




TRAOITIONAL HUNTERS. SUCH AS UMARU DUSHANE. 
INCREASINGLY ASSIST PARKAIAHORITIES IN CONTROLLINS 
WILDLIFE 
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TOURISM 

Tourism is widely regarded as one of the 
most appropriate ways of optimizing the use 
of wildlife resources. A good example in the 
basin IS Waza National Park (Cameroon!, 
which is probably the best known and most 
visited national park in central Afnca 
Annually. 5 000 visitors are attracted by its 
large elephant population, as well as by its 
lions and giraffes and the spectacular 
concentrations of kob. korrigum and 
waterbirds during the dry season. Yet even 
here, in this most visited national park in the 
basin, the revenues generated by entry fees 
are not enough to cover the running costs of 
its management, let alone the costs of 
reserving this tract of land for conservation 
purposes. Indirect revenues, such as travel 
costs and souvenirs, are an important 
additional source of finance, but they are 
difficult to quantify or to exploit as an 
incentive for ihe area s protection. 

Efforts have been undertaken to Increase 
tounst numbers; for example, a hotel was 
constructed near the park entrance in the 
1980s, although it has never been used. 
Recently, Initiatives fiave been undertaken to 
direct more of the revenues from visiting 
touhsts Into local communities by the 
construction and successful exploitation of a 
local tourist camp. Among Ihe other protected 
areas in the basin, the Lake Chad Basin 
National Park INigenal. Zakouma National 
Park IChadI and Manovo-Gounda-St Flons 
(Central African Republic! each receive only 
a few hundred touhsts a year at most, 
despite relatively important investments In 
their lodging facilities. The inaccessibility of 
the area, which is 1 000 km from N'Djamona 
IZakouma National Parkl and Bangui 
(Manovo-Gounda-5t Florls!. and the lack of 
spectacular wildlife (Chad Basin National 
Park), combined with a general lack of any 
tounsm tradition, hamper any development 
of tourism in these countries. 




THF DFVF.OPMENT OF TOuRISM IM IHE -AKE CH4C EAS N 5 SI LI SLOW. MAINLY BECAUSE OF SCARCITY OF 
SPECTACULAD FAUNA AND A CENEIIAL LACK OF TOURISM TRAOHION 
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OORCAS OAIELLE, STILL THE MOST ABUNDANT ANTELOPE IN IHE LAKE CHAD 8A<>IN 



GAME-HUNTINO TOURISM 

For decades there has been a iradilion ol 
game-hunting tourism in the humid 
infertile savannahs of the upper Lake Chad 
Basin, in the northeastern Central African 
Republic and just outside the basin m 
Cameroon. Since the 1990s, game hunting 
of elephants has been allowed in the basin 
part of northern Cameroon, but Us poor 
organization does not meet international 
standards Western hunters pay up to 
€25 000 for a two to three week safari, 
targeting trophy species such as the giant 



eland I Tragetaphus derbianus). Afncan 
buffalo, elephant and others Because of 
the extremely low carrying capacity of 
these savannahs for livestock grazing, let 
alone agriculture, game hunting has 
proved to be a sustainable land use. if 
controlled by specialized management. 
Unfortunately, the northeastern Central 
African Republic has witnessed increasing 
pressure Irom pastoralists in their quest 
for new pastures after the loss of grazing 
lands further north. Insecurity has become 
a major problem and large-scale poaching 
has become prominent. Game-hunting 



revenues in the northeastern Central 
African Republic dropped from over €6 
million in 1968 to less than €3 million in 
1995 ' ■ . In Cameroon, conditions for 
game hunting are positive, yet the 
pressure of increasing cotton cultivation 
threatens its long-term prospects. In Iwth 
the Central African Republic and 
Cameroon, efforts are being undertaken to 
give local communities a more important 
stake in the exploitation of their territories, 
thus increasing their revenues and 
ensuring their commitment to the wise 
use of wildlife. 
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should play a major role in assisting 
pro(ected-area authoriiles. based on their 
recognition of the protection status of 
wildlife In return, the communities should 
be given the exclusive rights to exploit 
resources such as gum Arabic and straw, 
and possibly fish and grazing m the 
protected areas, under strict conditions laid 
down in a contract No miracles should be 
expected and the Waza National Park 
experience shows the need for a gradual 
approach in which a strong governmental 
presence is indispensable for dealing with 
armed poachers. At present, none of the 
protected areas in the Lake Chad Basin has 
the appropriate regulations, although the 
lUCN Protected Area Category VI ' ' 
provides a suitable framework. Few 
protected-anea managers in the Lake Chad 
Basin have any experience of community 
wildlife management, and an institute such 
as the Garoua Wildlife College in northern 
Cameroon could play an important role in 
enhancing their abilities 




LOCAL COMMUNITIES MUST BE INVOLVEO IN PROTeCIlNG ANO HANA&IN& WILDLIFE AS PARI OF A SUSTAINABLE EXPtOITAllON OF LOCAL RESOUftCES. 



CWILDLIFE J) 

AS PART OF A 
MULTIPLE LAND 
SYSTEM 



USE 



With the collapse of wildlife populations In 
the Sahelian grasslands in the 1970s and 
1980s, areas with high wildlife densities and 
low human populations have become 
increasingly rare in the Lake Chad Basin 
The northeastern part of the Central 
Afncan (Republic is the only area where 
there is still the potential for land use to be 
focused exclusively on wildlife. Elsewtiere. 
direct as well as indirect revenues from 
tourism do not compensate for other 
potential uses of the protected areas. 
Lately, several protected areas in the basin 
have benefited from conservation 
development projects, thus supplementing 
the revenues from the protected area with 
infrastructures such as health clinics and 
wells. The results of these projects are 
limited, however, because of the generally 



short Intervention penods, as well as the 
negative impacts of development activities 
right on the border of protected areas ' 
These constraints have motivated the 
development of international payment 
schemes to compensate local communities 
for the conservation of biodiversity, but 
their implementation will take several years 
- too long to be of much help for the 
pressing problems in the Lake Chad Basin. 

The consideration of wildlife as part of a 
multiple land-use system seems to be the 
most pragmatic option for the basin's 
protected areas t^^oreover. for decades, the 
presence of wildlife alongside land uses 
such as grazing, fishing, and collecting 
fruits and gum Arabic has been the existing 
situation in most protected areas, although 
It has not been recognized as such or 
developed ' " . Priority should be given to 
the involvement of local communities, 
which have so far had only a passive role 
(Table 231. Local communities can and 




UNTIL THE ItWS. ELEPHANTS WERE COMMON IN THE NIGER PART Of THE LAKE CHAD BASIN 



On the trail of Lake Chad's 
last elephants 

6 October 2001 
N'Guigmi, the Niger 
Wc arc A few kiluinrtm sinith itfNTiuiRmi. in 
the Niger. cli»c li> the iili<irf» <if hikf Chart. 
Here elepluniA >iKlile(l in Rreal huiiiIhtn 
up until the I93(K Some rif the old rarniCTii of 
the iirea still remember them, and the> 
describe for u» their Jem pn>)>Tevs. .i» ihev 
muvcd bctHven the Tal Desert and tiie 
laknhore. «H<i\ing their big heads. TihUv the 
onh evidence of those former times is two Riant 
elepliant skulls - without their preiii»u,s iu.sks - 
which itdurn the entrance to the PnfHtum, a 
pleasant roloniaUiyle buildinj;. 

Todas arouiKl lake (Siadjust a less' herds remain 
in CamrrtMm and Chad, maybe a hundred 
elephants in all. chased from cuhis-atcd land. 



pursued fmm part in park. 'Uiev arc a problem: a 
herd of ]um W r)q)hanis ran wreak haux on fields 
and pastures, iipnKMinf; tn-rs and plants. catinK all 
lltr freshrsi shoots and trampling on crops m ihn 
gft. T\te u-ail of druruction it imk unlike that left bs 
a whirlwind. a.s w oumehes wiutcss in ("amrnxin. 
on (iiii way in r)um Diini, crossing a w-adi 
recenih >isiird b\- a small herd of elephants. 

21 March 2002 
Koa'sseri, Cameroon 
In both Cameroon and (Hiad. elephants are a 
protected species. As loiif; as ihrs- do nol poke 
dieir kiikK noses otilside the confines rif the 
park.s and rrs<'r\««, no one will kill them. Es'en 
farmers, who arc in consiani haiile with iticm. 
simph tr> to vare ihcm off tbrir land with 
noise, hmging saucepans, shouting and 
diroHing stones. But as soon as they stray, it 
becomes a gmxl itpportuniis to oi^ani/e a 
shocHii^ parts' Ibr white tourists. 
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It IS OUirC DIFFICULT TO PCRSUAOE ELEPHANTS TO RESPECT THE BOUNDARIES CREATED BY STATES AND PROTECTED AREAS 



|uM uubide ihr maW pruiecird Max irf 
KakuiukHir, in (jUiwiTMiii, a ftv kilomrlrn 
tnm ihr Ukr, ihm- un- alxHil !VI) clrplianb. 
nuny ol iht^i nMiilit-n miiIi ihrii' hoibirv. Jvni 
Eiin>p«ran hiintrr^ arr Hviiting palirnlly lor ihr 
rIt-phanLs lo stray brtxind ihe confmci. Tlicy 
lid $1 ntH) for the prhilcgc <if shaotini; 
imc-n at will. 

nrariK \illaKr ol Nfararo, wr makr a stop 
!«■ hoiiM- <if Huininadiiti (ilin. An 
irntt-d gallic vtatdrn, ihkc a Kfcat huniri 
myeW. hr nuw witrlu as a fiuide for lourislv 
Li lompctcncf is bcMmd question, his stones 
nvtiinK- Hr rn alls hovi hU cmn lathcT hiinlcd 
rlrphanix on horvkiirk. Thr hiinim, alitayv in 
a |(roiip. would rho(M«- a ^ood targri. niavht- 
tlx- >ii-.il.<">i. Ii'a\i aitKit'ssivt' mcnilKT o4 ihr 
■hrrrtrafnfWflrttfprlKip alongudr it. Then, at 
the fJiihl niomcni. Ihcy would ihriui their 
spears iiiio'ihfTic'lh' ot the animal. Thnv, four, 
Tl tt l |yjlt ' H Hftsc tips h ad heen dipped in 



pois<»n()i» taiex iFom the /irut plant, and thr 
pachiderni miuld end his run in a matin' uf 
minutes, the hiinlei^ rlosiiiK in lor the kill. Tlic 
sp<iil> 14 ihe hum uoiild Ik- shareil aiiionK thr 
whole tilla};e. recalls (ilin. and a bi|; celrbnuioii 
Huuld IoIImm'. "It mranl meat lor rvrryone, lur 
several days at a stretch.' 

.\mong the lollowrrs of a hunting party, there 
would be p«t)ple endowed with sperial powers; 
if an all;u'krd <'lfphani turned Niolrni, the\ 
wrir able lo calm ihe WiM with tiui^ic spells. "I 
saw one elephant lift a hunter into the air with 
its trunk, but when it was ordered to put him 
dovin. it did «> at onre!' (The Krmip ol hsirnm 
nods rmphaliralh: ".\h yr*. true, there wrrr 
some |>r«>pU' who h;»d llirsr powvi's-") "Of 
toiusf, wr nesii aliai U'd a iiuiiher with ilk 
baby, nnc a dominant male; one rould say the 
selection was alnuM naitiral,* he artded. These 
dats. the elephants and ihr fariiuis niafiaK<' lo 
gel along, lliin^h it tui'i ^dways easy.' 



The situation seems rather more fraught in 
Chad, where the parks are much further 
smith of the lakr, making it more likeh lhat 
thr eieplianis will damage ihr crops. Ii i> all 
too easy to track a small herd of elephants - 
all tie do is follow the trail of demolished 
trees and bushes as well as huge dum palms 
that have been complrieh uprooted. 
(Elephants are particularly fond nf the lender 
roots oi thesr palms, and thr onlv way they 
can get at them is to siinplv pull the whole 
tiee out and desuur the roots brfoir moving 
itn lo the next one). This herd of 40 lo 60 
elephants is n<iw wandering along the 
southern shore ot the lake, close to thr vill;^{e 
ot Kiitiidia, mrkving in ihr rlirrrtion «if Diim 
Duni ill diad. Wr air lold thai thr idra is to 
(MM'suadr thrm - ot fore e thrm if ore rssary - 
to Join up with another miirh larger herd 
living in the Like Fiiri Basin, and then push 
ihe whole gioiip fiiiilirr vniih, into ilir 
/.akounta Natitmal Park. 
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Vtl'ir^ DOT THE LANDSCAPE OF THE LAKE CHAD BA&IN SOME Of txtM Akt RICH IN TWO HIGH-VALUE NA1URAL 
RESOURCES: ArffOUMAND DIH£ 



INTRODUCTTOlO 

The Lake Chad Basin has been blessed with 
two high-value natural resources that have 
sustained local people for centuries, both 
as a food source and as a means of 
generating incon^e. The first, atroun lor 
natronl. is a sodium carbonate complex, 
rich in minerals, used in large pans o1 
Africa as salt. Generations of miners have 
extracted this precious substance from 
beneath the earth's surface and traded it 
through the desert to the north, south, east 
and w«st of the Lake Chad Basin The 



second, dihe (or Spirutinah is an alga that 
has extraordinary nutritional powers, grows 
naturally and is gathered from the wadis of 
the northeastern Lake Chad Basin, mostly 
by women. 

Although very different from each other. 
atroun and dihe have much in common. For 
centuries, both have been harvested and 
processed by the poorer sectors of the 
community: afrouoby the Haddad caste 
and dihe by the Kanembu Haddad or 
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CAHEL CARAVANS HAVE BEEN USED FORCENTumtS TO tRANSPORT A mOUM ACROSS THE DESERI 



Kanembu Kadjidi Both play a fundamental 
role in the preparation of food by the people 
living in the region; dihe is chiefly used as a 
sauce, while atroun replaces salt in cooking 
and IS a food supplenrtent for animals. Both 
are natural resources, whose continued 
production depends heavily on th« 
preservation of the environment in which 
they thrive. 

Perhaps most important, both atroun and 
dihe hold out great hopes for the future. In 



both cases, there is considerable scope for 
boosting production and for improving the 
quality of the end product m order to make 
It more saleable. Demand for both 
products IS increasing and, with the nght 
support, there is a strong potential for 
developing the markets, especially at 
national and regional level However, any 
efforts to increase production and trade in 
airoun and dihe can only be successful if 
attention is also paid to solving problems 
such as: 



> seasonality of production 

> vanable quality 

> fluctuations of production 

> fluctuation of prices on the market 

> traditional trade and distribution chain 

Especially for dihe, the real challenge is 
finding a way of developing technologies 
and regional markets while at the same 
time leaving the key role, and the relevant 
benefits, with the groups of women who 
produce it. 
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CH«0 l>IIODUCeS SOME ; OOO tonnes Of AlKOUN PEX «EAR - AN IHPORUNT SOORCE OF INCOHE FOR THE COUNTRY 



( ATRO UM) 



HISTORY 

The origins of atroun. a valuable mineral 
found in the Lake Chad Basin, go bacl< to 
the dawn of civilization. Its earliest use can 
tx; traced to the ancient Egyptians, who 
bought It from caravans coming from 
Cameroon and used it for embalming and 
mummifying ttioir dead. The salt mines 
mentioned by the Arab travellers m the 
Ivliddle Ages could have been atroun mines 
Throughout history, this precious substance 



has been an important economic resource 
for local people, as v^U as a Key ingredient 
of their own diet and that of their animals. 
Such IS tt>e importance of atroun that the 
nomadic pastoralists of the region 
traditionally planned their routes around 
supplies of the mineral, attaching almost as 
much importance to this as to the 
availability oi forage for their livestock. 

Today, alnun continues to play a significant 
role in the economy, diet and local practices 



of the people of the Lake Chad Basin. Given 
the potential of local and regional markets, 
it is a resource that could be further 
developed without damaging the 
environment. Chad produces some 7 000 
tonnes per year, and this represents an 
important source of income for the country. 
I^ost of the atroun produced in the region 
comes from Chad and the Niger, and is 
exported to Nigeria and Ghana. It is 
transported either by truck or, as in ancient 
times, by camel and dug-out canoe ' . 
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4rfta(/M IS VISIBLE ON THE SURFACE, BUT THE BEST . i T IS FOUND AT DEPTHS OF UP TO 9 H 



EXTRACTION 

The extraction of atroun is deeply rooted 
in tradition: this is the oldest economic 
activity of the northern region of the Lake 
Chad Basin. Natron forms naturally lO the 
deepest part of wadis where the water 
stagnates. When the v^ater evaporates, a 
crust of minerals, the atroun. is left 
behind. It is this substance that is 
subsequently collected. 4(roun wadis 
come under the authority of the canton 
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DUeULUM, OR WHlTC ATHOUN. IS iTROUH Of INFERIOR OUALITV 

. ■ RIGHT AfUOUN IS EXTRACTED BV HAND OA WITH SIMPLE TOOLS. ITS EXTRACTION IS EXMAUSTING WORK 



chief, the Mai The mining season runs 
fronn Dcceo^ber to June and is 
accompanied by rituals that date bacl< for 
centuries. To open the season, the Mai 
sacrifices a bull on the shore of the wadi. 
Traditionally, it is believed that this 
offering will atone for the sins of the 
village and ensure that the atroun harvest 
will be plentiful and that there will be no 
accidents in the minepits. 

The extraction itself is carried out by a 
special caste, the Haddad or salt miners, 
who are among the lowliest and poorest 
members of the community This work is 
gruelling, dirty and exhausting. Several 



hundred miners live in special villages Of 
quarters around the atroun wadis wtiere 
they work. They generally operate in 
(earns of three. One uses the kormasie. a 
long wooden-handled tool with a metal 
blade, another dears the earth with his 
bare hands, while the third passes the 
atroun out to the other colleagues. 

The mining begins with the excavation of a 
hole about 1 m in diameter, in a place 
where a hard stratum of atroun has been 
detected. First, an elliptical slab, usually 
weighing between 30 and i.Q kg. is lifted 
out of the ground using levers. This is 
white atroun. or white dugulum. It is 



cleaned with a knife and left to dry for two 
weeks beneath a layer of sand or straw. 
White dugulum is atroun of inferior quality. 

Working to recover atroun irom about 1 m 
beneath the surface, the miner is forced to 
stand for long periods in a salty mud that is 
highly abrasive to the skin. As a result, the 
miners are covered with scratches and 
sores, although they try to reduce the 
effects by spreading their exposed skin 
with butter beforehand. The better-quality 
atroun, or black atroun, is found below this 
level. At this point, working conditions 
become extremely difficult because the 
white walls of the minepit reflect the 
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Intense heal. The quality of alroun 
improves with depth: closer to the 
surface, the first, smaller pieces of black 
alroun. weighing less than 1 kg. are 
extracted from the mud. This >s called 
tugur. As the depth increases, the atroun 
gets harder, darker and mare compact, 
and the pieces extracted get larger; this 
quality of atroun, known as gombut, 
weighs 1 kg or more. Finally, the miners 
reach the best-quality atroun - the dense, 
dark grey gobkoro - which is extracted in 
slabs of up to 30 kg. 



SALT PRODUCTION FROM ATROUN 

Some ?A wadis are currently being 
exploited for atroun, according to recent 
estimates. Most of them are m the northern 
regions of the Lake Chad shore, in the 
Niger and Chad. Average production is 
estimated at 9.3 tonnes per ha. Most of the 
atroun is marketed in its crude state, while 
a small quantity is turned into salt. 

During the nineteenth century, the 
production of salt from atroun was the main 



industry in the region, The process, which 
continues today, albeit on a reduced scale, 
involves teamwork: men, women or even 
children *' collect the atroun and place it in 
a targe basket made of dum patm fibre, 
which serves as a filter The women then 
pour water over the basket and the solution 
is collected in moulds made of terracotta or 
clay and left to evaporate for 24 hours. The 
salt dries into solid bars. This activity tends 
to be practised more in dry years when the 
crop harvests are poor and families need to 
find atterrkative sources of subsistence. 
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ATltOUM REPLACES SALT IN ALL TRADITIONAL DISHES 



COMPOSITION 

Atroun is composed mainly of sodium 
carbonate, with some sodiunfi chloride 
[Table 2AI. 



TABLE 2i CHEMICAL COMPOSITION 
OF ATROUN 



CONSTITUENTS 


WHITE 
ATROUN 


BLACK 

ATROUN 


CaUlum 


6.0 


6.0 


Magnesium 


12.5 


12.5 


Potattlum 


7,7 


1.5 


Sodium 


1 320.0 


1 360.0 


Chlorine 


iO.O 


100.0 


Carbonates 


1 280.0 


1 310.0 



Mtlli-F{|uwai«rt»pcr 10Q g Sourer C fiouquftt, 1990 '' 



USES 

The mining of atroun is practised on a 
wide scale in the Lake Chad Basin. Around 
the lake and beyond, it plays an integral 
role in daily life in a whole range of 
settings in food preparation, atroun 
replaces salt in all traditional dishes. It is 
used to flavour sauces and local cereal 
dishes, and to tenderize niebe and meat. 
A study in Chad estimated that annually 
78 g per person are consumed by 
farmers, while 155 g per person are eaten 
by pastoralists 




Ti.tS[ APvE M4N» TYPES or ATPOUN. OlfrCRING IN 
COMPOSITION. COLOUR. OUAl ITV AND PRICE 



Atroon also has many other applications It 
IS used as a food supplement for livestock, 
particularly camels and horses. According 
to one estimate, between 12 and 15 kg of 
atroun are consumed annually by every 
camel in the Ati region ' ' . The benefits are 
reportedly many. Herders regard atroun as 
an important tonic for their animals and 
claim that, if it is not consumed on a 
regular basis, cattle and small ruminants 
fail to thrive. It is also thought to stimulate 
growth and fertility in animals and to be an 
effective antiparasitic. In veterinary 
medicine, atroun is administered as a 
laxative and as a treatment for colic. 

Generally, atroun is added to the drinking- 
water of livestock or Is mixed with the 
residues of millet, maize or sorghum in 
their feed. However, too high a 
concentration of atroon can provoke rather 
than cure colic, and animals will refuse to 
drink from water that contains too much of 
It. As well as adding it to their food, local 
people mix atroun with tobacco for chewing 
or smoking. They also use it as part of 
traditional medicine to treat a whole range 
of conditions, especially stomach pains. 
Atroun is used lor fixing the indigo dye in 
the manufacture of boubous local dresses, 
for tanning skins and. in Nigeria, for 
making soap. 




A DEPOSIT OF AJnOUN THIS SA^T IS ALSO USED FOR FIXINC INOIBO OVE. UNNINC SKINS AND MAKING SOAP 
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MODERN rORM^ Of IRANSPOKI tOH A itMi :HADI:I0SAL PHilDUCI 
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MKKWCTIONAND T^fAnisir. MFTHan=. s-ir.i i n sf f jR-hfr invfm Mieoiw ORDER TO PROVIDE * BfTTEB OUAl iTY Of LIFE FOR PEOCLt «• nODS OEPENn n . 



MARKETING 

The price of atroun and the strategies for 
marketing it vary according to the quality of 
tfie mineral on offer The highest grade of 
atroun, gobkoro. sells for 20 000 CFAF* per 
75 kg b.ig. m.iinly (or uic in pharm^iccutical 

preparations designed to treat human 
gastric and muscular ailments and in 
ophthalmology Atroun is commercialijed 
by traditional canton chiefs, important 
traders and Maoussa transporters. 



Second-grade atroun, or goml)ul, is sold by 
the pile or in pieces. At source, it costs 
1 000 CFAF a piece. It is highly valued for 
the preparation of sauces in many parts of 
the Sahel and 90 percent of it is exported to 
the Niger. Nigeria. Cameroon and the 
Central African Republic, and as (ar afield 
as Ghana. 

The third grade of atroun. or tugur, which 
consists of smaller pieces, is sold at local 
markets in sacks, three chunks at a time. 
This IS mostly bought by pastoralists. for a 



price of 5O0 CFAF a sack, to treat their 
animals, generally two or three times a year. 

Central governments have little control over 
this activity and it is therefore difficult to 
monitor and include it in national budgets 
and in regulations.The production and 
trading of afroun should be further 
investigated and developed with a view to 
improving the extraction process and, above 
all. to providing a better quality of lite for 
the people exploitirtg it. 
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OMttf AN EXTRAOROlNMr PRODUCT THAT OROWJ NATUMUV IN THE UNIQUE WATER-POOL ENVIRONMENT TO THE NORTHEAST OF UKE CHAD 



( DIME' ) 



HISTORY 

In 196^. the botanist Jean Leonard first 
witnessed the strange spectacle of what 
appeared to be a blue-gneen alga growing in 
ttie wadis of ttie Bol region and began 
documenting ttiis extraordinary natural 
phenomenon He observed that as much as 
70 percent of the food intake of the 
Kanembu tribe was accompanied by a sauce 
made with desiccated tablets of the alga, 
which they called dihe. He also noted that 
people who used dihe in their diet appeared 



healthier and m generally better physical 
shape than people who did not use it. 

The alga itself became known by the 
name of Spirutma, and its nutritional 
value was confirmed in 1974 by the United 
Nations World Food Conference '■. which 
declared that it was an outstanding 
foodstuff for the future. 

In the meantime, as had happened with 
other types of algae, a tew companies, 
mainly in Japan and the United States, 



started to farm it commercially. In 1981, 
following an article in an American tabloid 
highlighting its dietary advantages, the 
international market for Spirutma took off 
and. since then, has grown almost 
continuously. 

j Unfortunately, the celebrity of Spirutma was 
not shared by rfihe. which continued to be 
produced and consumed within the local 
market of the Lake Cfiad Basin and which 
did not experience any particular increase, 
either in quantity or in commercial value. 
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KANEMSU HAOO«D WOUEM NAVE DEVELOPED SIMPLE AND EFFICIENT METHODS OF HARVESTING AND PROCESSING OIH€ 



THE ENVIRONMENT 

Dihe grows m the very peculiar and unique 
environment of the water pools that form to 
the northeast of Lake Chad at the end of 
the rainy season These are characterized 
by the tollowing conditions. 

> An aquatic environment with a basic pH 
of 9.5-10.5. 

> Saline or brackish water, parttcularty rich 
m sodiunn bicarbonate I10-2Q g per litrel. 

> A daytime temperature of 35-37°C and a 
night-time temperature ot IS-ZCC. 

> Abundant sunshine. 



It is an ecological niche where hardly any 
other living organism can survive. The 
development of dihe m the Bol area 
excludes the proliferation of other 
organisms for the following reasons. 

> By feeding on carbonates and 
bicarbonates, dihe increases water 
alkalinity from pH 9 up to pH 12.5. 

> The deep blue filaments form a shield 
against sunlight, thereby inhibiting the 
proliferation of algae such as Chlorella. 

> Dihe may possibly discharge defence 
molecules that are very active against a 
whole range of bacteria. [Dihe ts 
traditionally used to treat gangrenous 
wounds.) 




HARVESTING OF OIHC TRAOITlONALLT STARTS AT THE 
END OF THE RAINY SEASON 



Spirulina 

under the microscope 

apinklina ii an oij^aniun with a nuclear 
Mructiirc bill no mcnihranf. N-longing lo 
■he priilarwMr KTinip i>i hlut^rfcii 
Lnuwii as Cx-anophnritr. Chuac uxunumic 
rriirria show ihc difliruln' in chanrtrri/ing 
S/tiruhna iperics because o( its extremely 
bigh imiqihi>lt>)(ical ailaptabilil)' t<> dilTrreni 
en\irnnmcnis. 

Celluku' dhiitKMi n ihm niiloiic. The ukuiI 
organic tissues of the prutoptasm are abient. 
m it U considered an alga h\ many audiors 
hrtaiM' it <'onu)ins rhl<ir<i|>hyll, like all g,vn'n 
pkmis. Tlie chlorophyll in locatrri in the 
cytopluun iiself rather than in a chloruplast, 
and is stored in ultrainicrtMa)pic platelets 
thai bear the cfmiplex chlordphvi! pigment 
and carry out primary phiMosv-nthests. 

Tlie siiv of the cyanohat icriiim cell is 
between I and 10 mirriyns. Its wall is cUxur 
gram-negatiy'e. Tlie granules cuiiiained in the 
membranes air called 'phvcobihsomes* and 
contain .m essrnlial pi}(mcnt that transports 
enetgv to the PS-II. t))c phytocyanin that is a 
protein belonging to the prosthetic gniup. 
I'nder (he iiiirroM-iipf, ii apprars as a mass 
nT intcrnnned iinirellular spiral niamrnis, or 
irkhuntn. each of wiable Irngih (lypifally 
|(K>-20O micionst and viiih a diameter (Urn- 
lo (UKl miatMiv ll gixiv»s ami drtelopn 
quickh. by cellular division, budding or esen 
random tragmeniatMin. in stagnant brackish 
and alkaline warm waters, where il forms a 
blue-green slime. Because of its iniertwitKd 
filamcnis, it can be harsrstcd and sirained on 
the spot 




OIHttlUOS SnOMlMT BRACKISH ANOMKALINE WARM WATCR, ABUNIMNT SUNSHINE ANOA DATTIHE TEMPERATURE 
OF >5-JT'e 




SPtROUM* IS COMPOSCO Or INTERTWINED UNICELLULAR SPIRAL FILAMENTS 



{ 27i JATPOUN AND DIH( 




OMflS ALWAYS CQLLECrEO Sr CROUK OF WOMEN 




Dihe IS traditionally harvested by women. By 
local standards, this is a lucrative activity, 
atthougli lor only a few months each year It 
has b«en calculated that, in the Kanem 
region, an expert female harvester - and 
this IS a skilled job - can produce about two 
coreaux, or 3.2 kg. per day, A study for 
SODELAC in 20O0. wtiich examined 21 sites 
in the departments of Kanem, projected 
that, based on the current number of 
women actively involved in production and 
the average time taken lor harvesting, total 
production at these sites alone could be 
around 250 tonnes a year ' 



OIHf HARVESTING ilEOUIRES SKILLS THAT HAVE BEEN PASSED DOWN FROM MOTHERS TO OAUOHTERS FOR QENERATIONS 



WOMEN'S WORK 

The harvesting of dihe requires skill and 
expertise, and the technique, which has 
been passed down from mother to 
daughter, represents the culmination of 
years of experience it is a seasonal 
activity, taking place at the end of the rams 
As the time approaches, tools and 
equipment are prepared, ready for the hard 
work that lies ahead. When the rains slop, 
the pools and wadts that have a crop worth 
harvesting are identified. This is very much 
a group activity and, when the time is nght, 
the leader gives the order for work to 
begin. The women wade into the wadis or 
pools, their legs and arms bare, and stir up 
the muddy waters, taking care to eliminate 
as many impurities as possible, such as 
leaves, twigs, insects and sometimes 
animal dung, in the process. 

First, the alga is scooped out and strained 
through a dum palm basket. If the 
concentration of alga is low, the women use 
a finer mesh for the initial phase of the 
harvest, which in turn accelerates the 
drying process. If the concentration is 
extremely low, it is not harvested at all, hut 
IS left to grow and develop lor the following 
season. Next, a sand-filter basin is made 
ready and the concentrated solution is 
transferred there. After 10-20 minutes, the 
suspension, now in a more solid form, is 
sliced into squares or rectangles The dned 
shapes are lifted out for more drying on 
frames, where they are left lor five to six 
days in the sun. Once this process is 
completed, the sand is cleaned off the 
slabs. The final phase involves packing the 
slabs into sacks ready for the market. 




A FILTCR lASIN IS MADE IN THE FINEST AVAIUBLE SAN3 




THE CONCENTDATEO SOLUTION OF OmtlS GCN1LV POUAEO INTO A60WL IN THE CENTRE Or THE SAND FILTER UNTIL 
II OVERFLOWS 
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THE BOWL PREVENTS ANY DAMACE TO THE SANQ fllTED ONCE THf sOl .|TIC1>J H*'. attN Pr/UREB. 'MPUR T<F^ '.Ijr.H /.-. . FAVfi AND INSECTS ARE RfMClVFr. 




I 




LOCAL KOPLE AND CHILDREN SUPPLEMENT THElft POOR DIETS WITH DIHC SAUCE. WHICH HAS A VERT HIOH PROTEIN CONTENT 



COMPOSITION 

Spirulina is very high in protein, very low in 
calories and cholesterol, and high in 
enzymes, minerals (iron, calcium, sodium 
and magnesium), and phenolic acids, which 
have antioxidant properties (see Table 25|. 



TABLE 25 CHEMICAL COMPOSITION 
OF SPIRULINA 




Content 


Amount 


Protein* 


6.5 9 


Betacarolene 


\i mg 


Vitamin C 


2 mg 


Thiamin IBll 


0 37 mg 


RlboflavinlB2l 


0.A6 mg 


Niacin 


1 .3 mg 


Calcium 


ISO mg 


Iron 


18 mg 


Vitamin E 


0.4 mg 


Vitamin B t 


0 07 mg 


VlUmtn B 12 


0.02 mg 


Phesphoru* 


67 mg 


Magnttlum 


32 mg 


Copper 


0.1 mg 


Phycocyanin 


1 500 mg 


Gamma-linoleic acid 


100 mg 


Chlorophyll 


1 10 mg 



USES 

Human consumption 

The benefits of Spirudna as a low-calorie, 
high-protein, tnineral and vitamin food 
supplement are now well established and 
recognized worldwide. Studies have shown 
that spirulina can lower cholesterol levels, 
stimulate the immune system and be 
effective in the treatment of obesity, heart 
disease, premenstrual stress, arthritis, 
anaemia and osteoporosis. Spirulina is also 
a nch source of betacarotene, a natural 
antioxidant, which the body converts to 
vitamin A and which plays a protective role 
in the human organism Recent studies 
have concluded that a diet rich in vitamin A 



lof 10t«fT«Mt^ 
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and provitamin A can lower the risk of 
cancer Betacarotene is considered a more 
effective antioxidant than synthetic trans 
betacarotene. Positive results have also 
been seen in performance and stamina 
levels when Spirvlma is taken as a sports 
supplement; the blue-green alga has a 
high level of biotm. which is an inhibitor of 
lactic acid in muscles. 

Extract! 

As well as being marketed in the form of 
tablets or capsules, Spirulina is used as 
an additive in pasta, drinks, cakes and a 
number of dietary products. Spirulina 
produces phytocyanin. a naturally blue- 
cotoured protein complex used as food 
colouring in pastry, ice creams and 
drinks. It is also used as a fluorescent 
marker in immunology. 

Tests in Belgium \Laboratoire de 
photobiologie and Laboratoire de 
biotechnotogie algate\ have demonstrated 
that Spirulina has healing, antiseptic and 
antibiotic properties, as well as the power 
to enhance cell regeneration. Spirulina 
extracts are used in a range of cosmetics, 
skin creams, anti-acne treatments, 
dermatological shampoos, skin cleansers 
and make-up removers. A special cream is 
produced for veterinary medicine to heal 
wounds in horses. 

Animal feed 

Spirulina is used to feed ornamental carp 
and. in aquaculture. shrimps, mussels, 
trout and salmon. It enhances the colour of 
£99 yolks and chicken meat, and is also 
Widely used as a food additive for birds to 
brighten the colour of their feathers It is 
fed to horses and cattle in order to foster 
growth and muscle tone and to improve the 
condition of pregnant females. 





FOOD SECURITY AND 
MARKET EXPANSION 

Given Its high content o( protein, vitamins 
and minerals, and its high digestibility. 
dihe represents an important source of 
food for children and adults in one of the 
vijorld s poorest regions, where 
malnutrition is common. As such, dihe 
offers considerable potential in terms of 
food security tor local communities It also 
holds out hope as a source of income, 
especially for the women who traditionally 
harvest it and who are among the most 
neglected members of society. 

At present, production levels in the Lake 
Chad Basin are not well known since a 
large proportion is produced for domestic 
consumption and is therefore difficult lo 



measure. According to different sources, 
production could be around 250 tonnes per 
year (this figure is approximately 10 percent 
of total world productionl Just a small 
fraction is sold and exported to 
neighbouring countries. However, 
estimates show that, in the Kanem 
department of Chad atone, the average 
consumption of dihe could be as high as 50 g 
per person per week On that basis, even 
the local market has the potential to absorb 
1 400 tonnes per year - seven times the 
current production levels. 

Locally, the market price of dihe ranges 
between $0.80 and $2 per kg. which is very 
low compared to the wholesale factory 
pnces m industrialized countries of S25 per 
kg and retail prices generally between five 
and ten times the wholesale figure. 



It would be advisable to promote a 
development strategy based upon the 
following. 

> Introduction of sieves and other simple 
technologies to reduce the amount of 
residual sand in the desiccated product. 

> Dissemination of information on the 
nutritional qualities of dih4 on local and 
regional markets Idihe is still considered 
■food lor the poor "]. 

> Training of local women and promotion of 
vromen s associations 

> Access to microcredits 

> Testing of new forms of packaging and 
local uses, including the feeding of 
animals and fish 




OIHt REPRESENTS AN IMPORTANt FOOD SOURCE IN ONE Of THE WORLD S POOREST REOIONS AHQ ITS OCvELOPMENT THCRFFORf OCSCRVES INTERNATIONAL SUPPORT 
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The green gold 

^ 10 March 2002 
Cliui-rani, Chad 

—v. Wr arrive in the vicinitv at the nadi of Sum m ?* 
a.m. after KetliiiK Xucli iwire in llie sand. \u\Wfi a 
rial nre. and enduring nii> luiiin <if undv track, 
whit h )jul «-\cit- mi jiii <iii oiii rxi«'IU-m ilii\rr. 
Jacob. Bui wr arrh<ejuM in time lo meet the 
fi^a^ ivoinrn o( the village orOiiMrram as tlio' gn. in 
small gnmptt, Ui gatln-r blue^et-n jif^d (ilihr). On 
their heads ihe>' carry \ai^r and small enamelled 
h,iMn\ is wll at h,t>p vtovrn ftiHii diiiii palm 
leaves. Tliev have tin i>lhri wml iiii|ilftii('nls. 

Ihe day bdure vrc had paid a visit to llie ( Jufdii 
amitm, Mai Alha|i M'Budev, an «ild man still 
4Urpn«>nKh full "rf enerj^x- and liKi(lil\ i>f iiiiml. 
He liad received us with the custumarv hosfjitalitv. 
and had ans>«ered (lur quenliuns al length. 

"Since time immemorial the Hvmen of the 
villages around here have Katliered what wn call 
1)liieiti'eeii alRa"; for us it is rfiA/, lor others ii » 
'green gold*. In this sca-wn, ewxy morning die 




vnmten, m>;ani/r4i In a leader, leave in ^oiipt 
belore the Kiml ri.H-s. Tliev will leliiMi IM-Ioie 
the n<H>n sun, loaded «iilt rfjAr water biKUiis, 
wihich had been left to dr^ at llir Kathering place 
the dav before. You can liiid ^eat quanuties oi 
these lUhtvMx btKuils in utn' .Amerom 
tiurkei. evvn in bags, hut only (lie merchant.^ of 
.Mao, Mail la hlontkt. just '2h kni from here, biix 
them whoU'sale. Further away, in VDjamcna. Ii 
is aheady difficult u> hnd them, became not 
exervone h^Ls ihiv cusiiim of eating rfiAr. Only 
we Kanembu luve it and kiiuvt tb xact» 

"Mv father'i father, in the law vearv of his very 
loiiK lite, lived alinmi exiliisisrh i>n iltht. He 
didn't evrn mix it with other fiNxl anvmoie: he 
onK took water and dihr. aflci carefulh letting .;| 
the sand settle l<i the Ixiltom of his Ixml He 
used to sav that it ffiW hitn gieai t-iirixv. and 
that c\<er> dav he saw tlie hour uf his deatli 
move hiilhei awav.., We think he *>-a» iiKHe 
than a hundred vearsold 

"We hasT no di>ubt that this Mue^een aiga is 
g<Hxl for the ImkIv Our pre|;naiil women rat ii 
every day and leed it to the \oungest children 
as well. Nortnalh' we eat it twu or three times a 
week, cooked shwh in gnmio sauce with ihe 
iisimI sfikes, (•> armmpanv rice and millet. It's 
the temetlv for all ill*." 

1 1 .March 2002 
Amcrum, Chad 

.\t H ,i.m. vre are on the shores of the Boiidrtii 
.'Viidja wadi. .VIhuii 2<I witmrii axe hiisv in the 
shallow water of the lake with basins and all kinds 
of colilaiiierv VS'ith rapid and pretiM- minements. 
they are trvmg to galhei the lai^est possible 
amount ol hliic-jjrren iUga heli>re the wind rlscv 
the wind wo<ild make their work impnwiblc. 

When the jr>b is done. Madame Harita (aernm, 
the (Jufdn fmvm. su>ps to talk with us. She it a 
\er\ assertive vniing wonun, who a.sk* us for 
vcrv concrete thingv. items thai are necessary 
and useful liK all the wtimen. 




"You have come from far awa>. We do not 
know you but we ka»v> ilut \i>u luive come wWi 
an open heart. Thai is why wv ask yau to help 
us. Ui.- need sturdy clothes because our skirts 
ore burned by the salty w ater, we need glosw 
because the salt eats away our skin, and v<r 
need rubber boots becauM* the ffewli of our 
feet is dry and cracked. If we wiTe pven » 
small iTrdit, we could unite in a rrt;rnu/irii«rn( 
and be independent, and we would not have lo 
ask anybody for unylhing. But now, » Chrfdr» 
frmmry, now I a.sk ytm not In forget in after 
vou love." 



WOMEN MUST lul.li. U", i,-,.,,- rt I i<L MODNINS 
BEFODE THE RISINO OF STRONG WINDS 
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> - RIOHT CHSP MS FFMWK MaOAME MARIT* CICROW SaVS 
'WE NEED maiNINe AND SUPPORT FOtI OUR WOMEN'S k - 

..!.■.-. . I, .- : .- t ; J «m: 
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THE 

ECOSYSTEM 
APPROACH 

AND THE 
LAKE CHAD 
BASIN 



''If you only look at 
what is in the calabash, 
you won 7 notice 
when the granary 
burns. " 



t Mlltllltl |llfnrilt liMiM ( h^tt[ ] 

INTftOOUCTlON 

THE I! PAlNClPLES OF ECOSV&TCM APPDOACm 



THE 

( ECOSYSTEM 
APPROACH 

AND THE 
LAKE CHAD 
BASIN 




THE INHABITAhTS OF TME LAKE CHAO BASIN NEED AN UNOEKTANOlNS OF THElft OBJECTIVES AND ASSISTANCE IN 
USING THEIR RESO'JRCCS IN A SUSTAINABLE WAi 



(introduction:) 

Many traditional practices described in 
the previous chapters have survived the 
harsh tests of recent increased human 
pressures and intensification of 
agriculture. These practies are important 
because they provide the basis upon 
which new forms of agricultural, pastoral 
and fish production can evolve There is a 
close relationship between such practices 
and the ecosystem approach, as dehned 
by the Convention on Biological Diversity. 



The ecosystem approach is a strategy for 
the integrated management of land, 
water and living resources that promotes 
conservation and sustainable use in an 
equitable way Thus, application v^ill help 
to reach a balance ol the three objectives 
of the CBD. namely: 

1 . Conservation 

2. Sustainable use 

3 Fair and equitable sharing of the 
benefits arising from the utilization of 
genetic resources 
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ABOVE lUO tCrr wtT AND DRV fCOSTSTEHS Or THF lAKC CHAD SASII ARt COMPl CMCNTARV TO EACH OTHER 



The Conference of the 
Parties of the Convention 
on Biological Diversity 

Extract from CBD COP Decision 
V/6 Ecos^'stem Approach "" 

Tlie Confcrenexr of ihf huriie*, 
1 . EndorM-i die drM ription of the 
coMVstrtn iippruach »n(i iiprrjUHmal 
gukUncc contained in sections A and C 
of the annex to Dccition V/6, and 



recommends the application of ihc iwrKr 
principles bekm. as rcllcMTlinu the present 
le\iel of common understajidiii);. and 
cncouriKes further conceptual elaboration, 
and practical n-rification: 

i. (^Ils upon Parties, other Govrmmaits. and 
international <iri;ani/alions. to apply, as 
appiopi'iale. the ecusntem approach; 

3, Insites Parties, other G<nernmenls and 
rrlrs-ani Ixidies to tdenlily case-studies and 
implement pilot projects, and to or^^iic. as 
apprupriaie, regional, national and local 



workshops and consuliailons aiming to 
enhance awareness, share experiences, and 
strengthen regitmal, tiati<mal, and local 
capacities on the ecossMem approach: 
4. Requests the Executiw Secretary to collect, 
anals'se and compare the caMvstudies 
referred to in paragraph 5 abosc and 
prepare a synthesis of rase-sludies and 
lesscms learned for presentation to the 
Subsidiart Body on ScientifK, Technical and 
Technological Adsicc ... 



( THE 12 PRINCIPLES^ 

OF THE ECOSYSTEM 
APPROACH 

The ecosystem approach is based on the 
application of appropriate scientific 
methodologies focused on the level of 
biological organization, which encompasses 
the essential structure, process, functions 
and Interactions of organisms and their 



environment It recognizes that humans, 
with their cultural diversity, form an 
integral component of many ecosystems 
The Convention on Biological Diversity has 
developed 1 2 principles of the ecosystem 
approach. In the following text, each of 



these principles is stated and then related 
to examples taken from this book In order 
to demonstrate their relevance and 
potential In the design of new policies for a 
sustainable use of the Lake Chad Basin 
resources. 



P R I N C I P L E 1 : Tlu- ol>|t ( livvs ol 
■ii.iil.iKciiicnl <il luiiil, ualrt ;iiir1 li\in|{ 
rcsiMirrrs arc a malUT iil Miricuil rlxiitr* 

APPLICATION: Pastoralists. 
fishermen and farmers view the 
ecosystem of the Lake Chad Basin in 
terms of their own economic, 
cultural and societal needs, and they 
utilize the natural resources and the 
fluctuations of the lake in many 
different ways ICh,i{itcr 1 . 
The importance of societal choices is 
discussed when describing the 
different animal breeds that have 
been developed through selection 
and adaptation to the environment 
dptei I. The collection of kreb 
(Chapter 41 and wild vegetables 
(Chapter 51 is an example that 
confirms how food security and the 
long-term balance of the ecosystem 
are the objectives of traditional 
agricultural systems. 

RECOMMENDATIONi The type of 
assistance that Lake Chad Basin 
inhabitants really need from researchers is 
an understanding of their objectives, so 
that they can be helped to make the t>est 
use of local resources in the given 
circumstances. 



PRINCIPLE 2: ■'Maiia,><imiii slioiilil Ik 
ilftrntiali/cil in ihi- liihi-M approphalt- 
Icvcl" 

APPLICATION: People have 
developed adaptive means for 
sustainable use of the ecosystem, 
Pastoralists move animals to find 
grasslands I i| i . ; traditional 
subsistence agriculture uses shifting 
cultivation iChapter 51; fishermen 
follow life cycles of fish ! Chapt. r " ; 
locally recognized leaders decide on 
the wise use and distribution of water 
from wells, ponds and polders 
(Chapter 6l. For these traditional 
management practices quick and 
flexible decisions are required, as 
well as agreements among different 
users and payments for the services. 
Decentralizing management and 
decisions so that all stakeholders are 
involved can lead to great efficiency, 
effectiveness and equity, because the 
ecosystem is used according to its 
capacity and its variations. 

RECOMMENDATION: Development and 
implementation of national and regional 
policies should be made with full 
awareness and respect of traditional 
management systems because these 
appear effective in regulating fishing, 
grazing, food collecting, and waitr 
harvesting 



PRINCIPLE 3: "fx 

'tltiiulii <<tiisidfi ihf c'ticc'is (aniial or 
piiU'iiiiall of ihcii at liviiit'% <iii a<lj.u t'iit 
aiul iillitT f» owMrnis" 

APPLICATION: The Kanembu people 
graze their livestock in the semi-arid 
Massakori region (Dum Gum, 
Mourzougouil and they arrive on the 
shores of the lake late in the dry 
season IChapter 31. The dams of 
traditional polders used to be 
breached every six to ten years to 
allow the water to leave the polders 
and to restore native vegetation and 
soil fertility. Today the continuous use 
of water to grow additional 
agricultural products can result in a 
scarcity of good grasslands for 
livestock and an increase in soil 
salinity in the polders i T^hapler 6). 

RECOMMEND AT ION: Intensification of 
production, particularly in humid 
ecosystems, sfiould be carefully planned 
and the effects on the surrounding and and 
semi-arid ecosystem should be closely 
analysed and predicted. 



292 ]tHl CCOSVSTEM AFPROACN AND TNI LAKC CHAD lASIN 




PRINCIPLE "R<-i i>^iii/it)}{ |Hit<-iiiial 
t;;4in« lioiii ni.iiuiKrmfiit, llicic i> iimmIK ;i 
n«-i-(l «> iiihIi'i m.iihI .iikI iiKiiiii)(i- llu- 
fr<Mvsu-m in an (-conoiiiic i niiu-xt* 

APPLICATION: Improving the 
traditional production system of dihe 
by Kanembu women, rather than 
replacing It with large industrial 
processes, will directly benefit the 
women by promoting biodiversity 
conservation and sustainable use of 
the resource 1 m • ' ' . Other 
examples of the economic potential 
of biodiversity are the consumption 
of meat from the quelea bird and the 
ranching of the Nile monitor for skin 
and meat production : , and 
incentives and payment of benefits to 
those farmers who own local 
varieties, such as different varieties 
of transplanted sorghum iChaptc-r 5J. 

RECOMMENDATION: Traditional 
practices can therefore be the 
starting-point in the creation ol many local 
and original sources of income. New 
technologies can be integrated with local 
practices in order to reach new regional 
and global markets. Studies and 
monitoring programmes should quantify 
the invisible costs to the environment 
caused by the intensification of 
management, and these costs should be 
added to production costs. 




PRINCIPLE 5: ~<:<iiisi i\.iiii<ii III 
f<<i%\ Mi-Ill viriiiliiic ;iiiil luiUliiiniiiK. in 
iiidfi' III iiLiinuiii c-<i>MMi'iii sciAut-s, 
vliiiiiUt Ik- ,1 piiiiritx Ur>;ft nl llir 
i-(ii>\\lt'!i) .i|>|ii<>,i( ir 

APPLICATION: Lalte-level 
fluctuations are one of the most 
important features of the Lake Chad 
Basin ecosystem. Throughout this 
book, it is shown how people have 
learned to manage them for their 
food security, because the 
fluctuations affect fish production, 
farming and the conservation of 
native vegetation and wildlife. 

RECOMMENDATION: The ecosystem 
approach is a strategy for managing land, 
water and living resources in an integrated 
manner, and the links, interactions and 
conlticts between agriculture, fisheries and 
pastoratism must be taken into 
consideration by adopting a cross-sectonal 
approach. 




PRINCIPLE 6: "KonvMiiiisnuisl hi- 
iiiaiiiiKi'd uilliiii lli<- liiiilts nl ilii-ii 
liiiu'iii>nhiu' 

APPLICATION: Factors limiting the 
natural productivity (low and 
unreliable rainfall patterns and poor 
soils) of the Lake Chad Basin are 
compensated for by other 
characteristics, such as solar energy 
and large spaces. Traditional 
practices such as pastoral and 
agricultural mobility IChnptcrs 2 and 
: , have been developed to manage 
these limitations while, at the same 
time, preserving the functions and 
biodiversity of the ecosystem. 
Security and sustainability have been 
the selection criteria of agricultural, 
pastoral and fishery activities. 

RECOMMENDATION: Slow and fast 
variables, such as the large population 
increase over the last 30 years, the 
reduced size of the lake after the 1970s, 
vegetation and wildlife changes, intensified 
agriculture, and probably long-term 
climate change, are increasing the 
pressure on the ecosystem. New solutions 
must be sought in order to respond to the 
new situation, but attention should be paid 
to the environmental conditions that limit 
natural productivity. 



P R I N C I P L E 7 : "Tlio fcn«-sicm 
;i|>pi<i;uli >li>iiil<l Ik' iiixli'iuLt-n on ilif 
i)|>|)i<i|>riiiic !k|Miial and u-nipur.il scalr' 

APPLICATION: Farmers use and 
manage gene diversity by planting 
different varieties according to their 
resistance to different stress factors, 
such as drought, salinity and pest 
altaclfs i i[ H : . Farmers also 
manage species diversity by 
cultivating one crop while, at the 
same time, allowing useful wild 
vegetables to grow in the same 
fields. They also manage the 
ecosystem by consuming wild fruits, 
collecting firewood, constructing 
tools and houses, and obtaining 
medicaments from natural 
grasslands [T. ••,i(:i.i;r': and i). 

RECOMMENDATION: These (raditlonal 
management choices made by farmers at 
gene, species and ecosystem level are 
based upon their knowledge of the 
hierarchical nature of biological diversity. 



PRINCIPLE 8: -KtuiKni/iiiR iht- \-.irvinK 
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APPLICATION: The traditional fallow 
systems practised in a dry and poor 
ecosystem such as the Lake Chad 
Basin used to last for ten years or 
more and these were necessary for 
rebuilding the soil structure and 
biota, and for maintaining the genetic 
resources of the native vegetation. 
Farmers using long fallows prefer the 
balance between crop and livestock 
production and maintenance of soil 
fertility to the short-term high gains 
from specialized agricultural 
production, which exhausts soil 
fertility, requires high inputs and 
hinders the integration of animal 
production with agriculture [Chapters 
3. 5 ans 9i. Today, most fallows have 
been reduced in length or dispensed 
with entirely. 

RECOMMENDATION: Any programme 
aimed at intensifying production should 
take into account the possible lag-effects 
that can lead to loss of productivity and 
desertification in fragile and marginal Land 



PRINCIPLE 9: -ManaK«-ineni iniiM 
r<-i.ii|jiii/i' lli.it < han|{<- is infvit.iblr" 

APPLICATION: The traditional 
practices described in this book have 
the potential to respond to the new 
changes and challenges of the Lake 
Chad Basin ecosystem. The 
management of traditional sorghum 
varieties ... i r " shows how 
climatic conditions and human needs 
constantly change and how genetic 
resources are maintained and 
developed to adapt to these changes. 
Kouri cattle, as well as many other 
local breeds oi tri , are another 
example of how pastoralists select 
and maintain their breeds within a 
changing ecosystem. 

RECOMMENDATION: Adaptability and 
flexibility are the keywords (or sustainable 
development in fragile ecosystems. 
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PRINCIPLE lOi -Tl«T<<w->i.-ii. 
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APPLICATION: The harvesting of 
kreb (Chapter ill is a traditional 
practice, commonly used in many arid 
and semi-arid environments, which 
integrates agriculture and 
pastoralism, uses the biodiversity of 
natural vegetation as a food and feed 
resource, protects fragile soils and 
preserves local genetic resources. 
Traditional fishing schemes (Chapter 7] 
pose no immediate threat to fish 
stocl<s, but any pressure to harvest 
more fish should be balanced by a 
profound understanding of the 
ecosystem and all its varied and 
conflicting uses. 

RECOMMENDATION: An international 
initiative for enhancing kreb production is 
recommended, as well as the fair and 
equitable sharing of the benefits derived 
fronn ownership of a traditional practice 
that arose from the maintenance and 
utilization of natural grasses. 
The development of appropriate strategies 
to balance any increased fish production 
with ttie maintenance of fish biodiversity 
and fish stocks is an important 
slarting-point for the future. A major 
challenge will be further to empower the 
Lake Chad Basin Commission in its 
support of policy development and 
implementation. 




PRINCIPLE 111 -Th«-i-«mvsl<-ni 

appiiiath riliiaikl ll1n^idt■l all Idiim <if 
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APPLICATION: The problems of the 
management of "invasive" Prosopis 
IChaptr- 51 highlight how lack of local 
knowledge and experience can result 
in severe damage to the environment. 
Prosopis was introduced into the 
Sahel in the 1960s because scientific 
knowledge indicated that it was able 
to stabilize sand dunes. However, 
because local pastoralists and 
farmers were insufficiently informed 
about its use and management, they 
are now losing control of it and 
consider it a pest. Calotropis, another 
plant often regarded as an invasive 
weed in the Lake Chad Basin, is used 
for cheese production by the Peul 
people in Benin |Chap:cr 51. This 
traditional activity should be further 
investigated and possibly introduced 
to the inhabitants of the Lake Chad 
Basin, provided that it is accompanied 
by the appropriate information. 

RECOMMENDATION: The effectiveness 
of ecosystem management strategies 
greatly depends on the transfer of 
information between the policy-makers, with 
their scientific krvowledge and familiarity 
with Innovations and new practices, and the 
concerned stakeholders with their traditional 
knowledge and practices. 




PRINCIPLE 12i "111.- <Timxu-m 
appiiui li nIiiiiiUI iii\<)l\c all ri'lo'.ini 
sc('li)i'% ofxH-iflv and wirnlifV €U«iriplii»«'»" 

APPLICATION: The daily lives and 
activities of the farmers, pastoralists 
and fishermen in the Lake Chad Basin 
are closely interrelated - inter 1) 
and are complementary to their use 
of the natural resources. 

RECOMMENDATION: One of the aims 
of this book IS to help the stakeholders of 
the Lake Chad Basin identify new 
ecosystem management strategies by 
providing greater knowledge ol local 
techniques that have been developed 
through experience, observation and 
adaptation to the environment 
Additional information on the functions of 
the Lake Chad Basin ecosystem, and on 
the impact of human use. should be 
acquired by setting up local, regional, 
national and international networking, 
field activities and strategies, taking Into 
account the people, their needs and their 
practices. Bridges should be built 
between traditional and new technologies 
in order to meet the new demands of 
today's society. 





''The young man 
xualks faster 
than the old man, 
but the old man 
knows the way. " 



( African proverb | 
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Since its foundation in 1945. (he Food and 
Agriculture Organization of the United Nations 

has worked to alleviate poverty and hunger through 
agricultural development, improved nutrition and 
food security. 

Agriculture began around 10 000 years ago, when 
the first farmers and farming communities all over 
the wortd domesticated and developed the animal 
breeds and crops on which food security depends. 
Modem agricultural production stands on their 
shoulders, and utilizes the agricultural biodiversity 
that they developed in their farming systems. But 
this diversity lour farm animals and crops) cannot 
usually survive in the wild: it depends on human 
management within living farming systems. 
Farmers have a right to development and to a better 
life, but as their farming systems modernize, these 
crucial genetic resources risk being lost. 

FAO promotes the sharing of experiences and 
awareness related to the role of people in 
conserving and sustainably using agricultural 
biodiversity. Building on the local knowledge and 
social organization of farmers is indispensable. 
The images in this book are a tribute to the 
knowledge and work of farmers and their care for 
the land. 

This publication has been supported by the 
FAO/Netherlands Partnership Programme on 
Agrobiodiversity. 
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"History has recorded a period of complete 
disappearance of Lake Chad. Yet the ecosystem 
has regenerated itself and civilization continues 
to flourish. 

The challenge today is to reverse the land and 
water degradation in the Lake Chad Basin 
ecosystem, by means of both modern methods 
and traditional skills, in order to support the 
sustainable exploitation of natural resources for 
the benefit of millions of people today and in the 
generations to come. 

This book is a wake-up call for everyone to 
identify, document and transmit knowledge and 
practices that will enable the present and future 
inhabitants of the Lake Chad Basin to sustain and 
improve their living conditions. " 

Engr Muhammad Sani Adamu 

t.ui ulnr Stnrtary 
Inkr CJuiH Hmtn OimrntoHm 

The book contains over 350 photographs by 
Marzio Marzot, documented information on 
traditional food production systems, scientific 
details and notes from a journey through one of 
the world s outstanding region: the Lake Chad 
Basin in Afnca. It provides an Insight into the life 
and customs of the local farmers, fishermen 
and pastoralists who foster, maintain and utilize 
biodiversity in their traditional agncultural 
systems, thereby deploying the knowledge and 
techniques that they have accumulated over 
many centuries. 

FOOD AND AOKICULTURE OKOANIZATION 
OF THI UNITED NATIONS 

V>al« dtM« T«rmc di Caracalla 
•JOIOO Home ■ lUty 
«nifw.la*.ar9 

ISBN M S 10SOe4 3 

iiiiiiiiini 

ij " 7 H 9 2 5 1 " D 5 0 6 4 -l" 




